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ABSTRACT 


The financial condition of farms is heavily influenced by the level of 
individual enterprise production costs. This report examines the costs 
associated with rice production in the United States. Production 
practices and average production costs are compared for four major 
rice-producing areas of the country. A farm-level budget generator is 
used in conjunction with Farm Costs and Returns Survey data to estimate 
average rice production costs by farm size as well as by total rice 
acreage. National and regional estimates of the distribution of rice 
production costs, as well as the average structural and financial 
characteristics of rice farms, are also presented. 


Keywords: Rice, costs of production, production practices, economies of 
size, farm characteristics, Farm Costs and Returns Survey. 
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PREFACE 


This report contains papers presented at the U.S. Department of 
Agriculture's (USDA) Rice Cost of Production Workshop, held on Nov. 19, 
1987, at the Rice Research Station, Louisiana Agricultural Experiment 
Station in Crowley, LA. The purpose of the workshop was to give rice 
producers and researchers an opportunity to review and comment on rice 
production cost work being conducted in the Farm Costs and Returns 
Section, Farm Sector Financial Analysis Branch of USDA's Economic 
Research Service (ERS). Workshop participants included rice producers 
and university research and extension. personnel from Texas, Arkansas, 
Mississippi, and Louisiana. 


The first paper. presents a regional comparison of rice production 
practices in the United States. USDA cost-of-production estimates for 
rice are presented in the second paper. The third paper discusses a 
farm-level budget generator model developed by ERS. This model is 
capable of estimating an enterprise budget for an individual survey 
observation. The following three papers use Farm Costs and Returns 
Survey data with the farm-level budget generator to estimate average rice 
enterprise production costs by farm-size and rice-acreage class, as well 
as the distribution of rice farms and associated rice production by 
production costs per hundredweight. Whole-farm structural and financial 
characteristics of rice farms are also presented. Presenters of each 
paper at the workshop are listed in the table of contents. The final four 
papers in this report, relating to the use of the farm-level budget 
generator, were coauthored by Dargan Glaze, Robert McElroy, Michael 
Salassi, and James Johnson. 


This workshop was sponsored by the Farm Sector Financial Analysis Branch, 
Agriculture and Rural Economy Division, ERS, USDA. Branch personnel 
participating in the workshop included James Johnson, Robert McElroy, 
Robert Dismukes, Michael Salassi, Robert Dubman, and Dargan Glaze. 
Michael Salassi provided assistance in organizing the workshop and 
assembled the papers presented for publication. Joseph Musick, resident 
director of the Rice Research Station, Louisiana Agricultural Experiment 
Station helped organize the workshop. Editorial assistance in preparing 
these papers for publication was provided” by Bonnie Moore. 
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RICE PRODUCTION PRACTICES BY Re 


Robert /Di smukes 


The Economic Research Service (ERS) has grouped the rice-producing areas 
in the United States into seven regions: the Mississippi River Delta, 
Northeast Arkansas, the Grand Prairie, Southwest Louisiana, the Upper and 
Lower Coasts of Texas, and California (see map). A rice production 
budget is constructed for each of these regions. Each budget is a 
description of production practices, inputs used in rice production, and 
their prices. 


The descriptions of production practices used in the budgets come from 
periodic surveys of producers. Rice producers were most recently 
surveyed as part of the 1984 Farm Costs and Returns Survey (FCRS). 


The 1984 FCRS was conducted jointly by ERS and the National Agricultural 
Statistics Service (NASS) in early 1985. The FCRS was a multiframe 
stratified survey composed of a list frame and an area frame. The list 
frame (a list of farmers known to have grown rice) was stratified by 
Size. The area frame (aerial photographs of land segments) was 
stratified by land use. The sample was drawn to represent the population 
of U.S. rice producers. From the sample, 532 rice farmers completed the 
questionnaire in 1984. Each completed questionnaire or observation of 
rice production represented a number of rice farms with similar 
characteristics. NASS and ERS estimated the number represented, a survey 
expansion factor. The sample observations were then expanded to 
population estimates by weighting each observation by its expansion 
factor. This paper presents estimates of production practices in the 
population of all rice producers, not just the 532 farmers who completed 
the questionnaire. 


Production Practices 


Rice production is generally the same throughout the United States. In 
1984, all rice was grown under irrigation and rice field operations were 
highly mechanized, and nearly every farm producing rice had at least one 
tractor, truck, combine, and rice buggy. A closer look at rice 
production in the regions reveals differences that affect costs (table 1). 


Water Sources 


All rice acreage was irrigated; however, water sources differed. About 
half of the rice acreage in both regions of Texas was irrigated with 
water purchased from canal companies, associations, or irrigation 
districts. Most rice acreage in the Delta, Northeast Arkansas, and Grand 
Prairie was irrigated with water drawn from producers' wells. In 
Southwest Louisiana, about half of the acreage was irrigated from wells 
and a third from surface sources such as rivers, lakes, and ponds. 


Dismukes is an agricultural economist in Paes Sector Financial 
Analysis Branch, Agriculture and Rural Economy Division, ERS, USDA. 


Table 1--Selected rice production practices, 1984 








Item Mississippi Northeast Grand Southwest Upper Lower (California United 
River Arkansas Prairie Lousiana Texas Texas States 
Delta Coast Coast 
Percent of acreage 
Seeded fram: 
Airplanes-- 
Flooded land- 
Wet seed 2 0 0 52 9 0 94 16 
Dry seed Z 0 0 22 26 2 i) 4 
Dry land 9 3 0 4 30 12 Z 2 
Drill seeders 7 41 94 16 26 80 1 53 
Broadcast seeders 15 56 6 6 9 6 Z 21 
Pounds per acre 
Seed applied fran: 
Airplanes-- 
Flooded land- 
Wet seed D NA NA 135 125 NA 160 136 
Dry seed D NA NA 145 113 D D 137 
Dry lard 135 140 NA 139 117 122 D 134 
Drill seeders 105 122 116 126 95 105 D 114 
Broadcast seeders 124 142 131 137 127 119 D 138 
Percent of acreage 
Irrigated fron: 
Wells 88.4 97.8 le, 46.1 2520 51.8 4.0 65.7 
Canals 1/ Be 0 1.4 21.8 5725 48.2 85.0 21.4 
Surface sources 11.4 4.3 Lied SZeu 16.9 0 11.0 13.4 
Pounds per acre 
Fertilizer mutrient: 
Nitrogen 160.2 101.1 122722 04.3 125.9 134.4 90.4 118.5 
Phosphorus 1,4 be Sa 49.2 42.6 42.9 41.8 20.0 
Potash 3.1 14.6 8.0 41.5 22.2 271eh 1.9 14.3 
Percent of farms 
Pesticides: 
Qustan applied A2Ze1 75e4 57.8 56.1 73.4 es 66.8 61.5 
Operator applied O27 7.0 2 ee 17 Pee 11.5 10.6 
Both custan and 
operated applied 7.6 Zl 8 3.4 6 4.5 6.4 3.5 


D = Insufficient data for disclosure. 
NA = Not applicable. 


1/ Purchased water from canal company, associatim, or irrigatim district. 


Source: 1984 Farm Costs and Retums Survey. 














Seeding 


Seeding method also varied from region to region. Nearly all of the rice 
acreage in California was seeded from airplanes. On the Upper Coast of 
Texas and in Southwest Louisiana, air seeding was also a popular 
practice. Over half of the rice acreage in each region was seeded from 
airplanes. Seeding with ground equipment predominated in the other 
regions. Drill seeding was most common in the Delta, the Grand Prairie, 


and the Lower Coast of Texas. Broadcast seeding was used in Northeast 
Arkansas. 


Seeding rates differed little from region to region. There was, however, 
a difference according to the seeding method in the amount of seed 
applied per acre. Aerial- and broadcast-seeding methods were used more 
than drill-seeding methods. 


Fertilizer 


The greatest variation in fertilizer use from region to region was in the 
application of phosphorus and potash. Very little--about 5 pounds per 
acre or less--phosphorus was applied in the Delta and the two Arkansas 
regions. More than 40 pounds of phosphorus per acre were applied in the 
four other regions (Southwest Louisiana, Upper Coast of Texas, Lower 
Coast of Texas, and California). Rice growers in Southwest Louisiana 
applied, on average, over 40 pounds of potash per acre, by far the 
greatest amount in any of the regions. 


Nitrogen use was above 120 pounds per acre in the Delta, the Grand 
Prairie, and the two Texas regions. It was around 100 pounds per acre in 
Northeast Arkansas and closer to 90 pounds per acre in Southwest 
Louisiana and California. 


These rates are total pounds of nutrient applied divided by planted acres 
of rice and include all fertilizer applications. If nitrogen were 
applied to a ratoon rice crop, for example, that amount would be added to 
all other nitrogen applications and together they would be divided by 
total planted acres of rice. 


Pesticides 


The 1984 FCRS offers little description of pesticide practices. FCRS's 
only questions to rice producers were how much was spent, custom applied, 
and operator applied for all pesticides in rice production? Rice growers 
in the Delta applied a large amount of their own pesticides. Custom 
applications were more popular in all other regions. 


A surprisingly large number of rice farms (about 25 percent nationwide) 
had no pesticide expenditures in 1984. Future surveys will ask more 
detailed questions about pesticide use. 


Field Operations 


Field operations performed by rice producers are described in table 2. 

This description comes from a section of the survey where the producers 
were asked to list the implements and machinery that they used on their 
rice crop in 1984. (Operations on set-aside acreage were not included. ) 


Table 2--Field operations in rice production, 1984 1/ 


Item Mississippi Northeast Grand Southwest Upper Lower (California United 
River Arkansas Prairie Louisiana Texas Texas States 
Delta Coast Coast 


Times-over 2/ 


All field operatims 5.29 7.87 6.82 4.29 5.91 S655 5.62 6.30 
Tillage 3.01 Bya5 4.48 2.86 4.48 6.75 3.65 4,16 
Plowing .09 tg 02 -44 .07 oad 1.19 28 
Disking 1.30 2.68 1.96 1.38 1.88 2.30 1.91 1.92 
Qultivating .60 LS 1.56 47 Zt 1.41 .06 .76 
Harrowing -61 10 ey -44 1.10 2.07 38 54 
Bedding and shaping 01 05 06 OL 05 01 .06 04 
Soil packing PSL 1.16 fig 08 19 15 .05 45 
Other tillage .08 OU 14 04 0 0 0 aa ef) 

Fertilizer 

and pesticide 
applicatis Ll 25 eZ a2 02 04 88 25 
Seeding and planting ec 1.26 Psst fa) 44 1.00 16 90 
Harvesting -96 .98 91 .97 aL 1.54 93 99 
Coefficient of variation 
All field operatims 9.88 11.74 4.42 7.23 13:77 5.79 4,94 12.82 
Tillage 25. 84 18.55 6.12 9.05 15.94 et 8.18 20.29 
Percent of times-over 
As tandem: 

All field operatims 3.0 ae 4.5 7.6 1.0 1.6 Lad oz 
Tillage 4.3 Dee 6.8 10.6 eS 2.0 LS 4.1 
Seeding 

and planting 205 S55 0 4.8 0 1.1 6.8 2:9 
Fertilizer 

and pesticide 

applicatims 0 0 0 135 0 0 $32 3.0 


1/7 Excludes custan-hired operatims and land-forming operatians. 
2/ Acreage covered in operation divided by planted rice acreage. 


Source: 1984 Fam Costs and Retums Survey. 








Se 


we 





Listed with each implement were the acres that were covered and tractor 
that pulled it. Custom-hired operations are not included in this 
Section. The field operations are measured in times-over, which is total 
acres covered in an operation divided by total acres of rice. Costs of 
using each machine are calculated from times-over. Tillage accounted for 
about 70 percent of the total times-over in rice production. 


The Texas Lower Coast, where ratoon cropping (producing two crops of 
rice) is prevalent, led all regions in total times-over for all field 
operations and led in times-over for tillage operations. Northeast 
Arkansas and the Grand Prairie ranked next, both in total times-over and 
in tillage, followed by California, the Delta, and Southwest Louisiana. 


Performing operations in tandem were more popular in Southwest Louisiana 
than in other regions. Over 10 percent of the tillage was performed by 
implements pulled by other implements. The greatest variation in 
estimates of tillage was in the Delta, followed by Northeast Arkansas and 
Upper Texas Coast. The acreage covered with seeders and planters in the 
Delta and in Arkansas indicates that a substantial amount of reseeding 
was undertaken in these regions in 1984. 


Implements 


Regular tandem disks were by far the most widely used implements in rice 
field operations and times-over was the greatest when these disks were 
used (table 3). Regular tandem disks were the most extensively used 
tillage implement in all regions except California and Texas Upper 
Coast. Chisel plows were used more in California, and field cultivators 
were used more on the Upper Coast of Texas than regular tandem disks. 


On the Lower Coast of Texas, where tillage was greatest, much of the 
additional tillage was performed with field cultivators, spike-toothed 
harrows, and roller packers. These implements accounted for more of the 
tillage in Lower Texas than did regular tandem disks. 


In the Delta, the two Arkansas regions, and Southwest Louisiana, the 
greatest percentage of tillage was done with regular tandem disks. These 
disks were, on average, slightly wider than those in the two Texas 
regions and California. 


Tractors 


The average power take-off (pto) horsepower of tractors used with each of 
the implements is shown in the bottom section of table 3. Spike-toothed 
harrows used the least pto of any of the most common tillage implements 
(other than seeders); field cultivators used the most. 


Table 4 contains information about the tractors, trucks, combines, and 
buggies used in rice production. These pieces of equipment may have also 
been used for other operations on the farm, but their use on the rice 
crop is what goes into the budgets. 


Most farms producing rice used between three and four tractors for rice 
production. In the two Texas regions, there were on average more than 
four tractors per farm. In California, there were fewer than three 
tractors. 


Table 3--Selected implements in rice productim, 1984 1/ 





-Item Mississippi Northeast Grand Southwest Upper Lower California United 
River Arkansas Prairie Louisiana Texas Texas States 
Delta Coast Coast 
Times-over 2/ 
Chisel plow 0.04 0.04 0 0.01 0.06 0.07 0.93 0.15 
Regular tanden disk 1.03 2.46 1.74 aE 68 1.48 47 1.36 
Field aultivator “on .64 1.39 .26 TO 1.34 06 67 
Spike-toothed harrow wi 0 0 03 .O1 29 .18 07 
Roller packer C27 46 .07 .02 eZ 58 .04 24 
Landall 07 e3/, 14 03 0 0 0 AS 
Plain disk drill seeder .68 eZ 65 mis 28 83 03 46 


Percent of times-over 


Tillage: 
Chisel plow 1 ih 0 Bes Te 1.0 25.5 3.7 
Regular tandem disk 34.2 45.7 38.8 26.2 1520 21.9 12.9 32.8 
Field cultivator 18.9 11.9 31.0 9.1 24.6 19.9 1.6 16.0 
Spike-toothed harrow 4.0 0 0 1.0 2 4.3 4.9 1.7 
Roller packer 9.0 8.6 1.6 ei 4.7 8.6 1.1 Sar 
Landall 2.3 6.9 Sat 1.0 0 0 0 Sar 
Seeding and planting: 
Plain disk 
drill seeder 56.2 41.3 49.6 52.0 63.6 83.0 18.8 50.6 
Feet 
Average width of: 
Chisel plow el 19.9 NA 18.7 18.0 17.0 173 18.2 
Regular tandem disk 21.6 2252 20.0 aie 18.0 V7 18.6 21.0 
Field cultivator 27.5 30.6 oer 19.4 24.3 28.2 25.1 25.7 
Spike-toothed harrow 22.8 NA NA 19.1 20.0 21.9 23.9 Zhiz 
Roller packer Vay 20.5 14.4 10.4 25.8 28.4 15 20.2 
Landall 19.5 21.0 20.0 127, NA NA NA 20.6 
Plain disk 
drill seeder 19.9 18.5 15.5 16.2 17.8 16.6 16.1 17.6 
Landplane Lee 17.8 23.9 ek 26.2 20.3 Les 18.8 
Levee plow/disk 6.2 10.5 7.0 7.8 10.1 10.9 13.5 8.4 
Horsepower 
Average pto for: 
Chisel plow 206.7 142.3 NA 159.0 191.0 13627 168.0 169.1 
Regular tandem disk 165.6 lis 155.5 176.7 169.6 153.9 1/325 165.4 
Field cultivator 172.5 181.1 163.9 150.4 187.6 155.4 195.2 170.1 
Spike-toothed harrow 156.1 NA N 139.8 140.0 138.5 155.6 141.6 
Roller packer 167.1 178.2 115.2 216.2 107.6 120.7 129.6 165.2 
Landal] 145.8 150.7 144.0 148.5 NA NA NA 149.4 
Plain disk 
drill seeder 149.1 1357-3 104.2 132.0 122.9 119.8 122.8 1275 
Landplane 175.9 153.4 162.1 170.3 163.5 156.1 173.6 164.7 
Levee plow/disk 139.3 143.6 146.2 149.1 146.9 ast 7 113.8 143.3 


NA = Not applicable. 1) Sul ley Soc? Rein iee bea ale eee 
1/ Excludes custan-hired operations and operatias done as tanden. 
2/ Acreage covered by implement divided by planted rice acreage. 


Source: 1984 Farm Costs and Returns Survey. 


Table 4--Tractors, trucks, and bupgies in rice production, 1984 








Item Mississippi Northeast Grand Southwest Upper Lower (alifornia United 
River Arkansas Prairie Louisiana Texas Texas States 
Delta Coast Coast 
Number per farm 
Tractors: 
Two-wheel drive 3.0 5.0 3.4 Oo 2.6 a0 0.1 2.9 
Four-wheel drive 8 0 BS ey, 1 11 8 7 
Crawler Wi 0 1/ 1/ V/ 0 ZU o2 
Four-wheel assisted 1 a 1/ 1 bk 0 / 1 
Trucks: 
Pickup 1.8 1.8 bys 1.6 ee 2.0 Leu 7 
Single-axle 1.6 15 1:5 tee 0 9 t3 1.4 
Tandem-axle <0 re ey 25 4 o) 9 4 
Semi a2 eZ pel n2 a al eo ay) 
Combines: 
Two-wheel drive 1.0 6 Tel Fl 133 1.9 1/ 9 
Four-wheel drive 25 3 ) ® on 0.2 i, oo 
Track drive as 0 0 0 0 / de3 el 
Combination drive Ly . 0 0 a/ 0 4 aT 
Rice buggies 152 6 legs 1.4 1.8 Za. reo ES 
Horsepower 
Average pto per tractor: 
Two-wheel drive 137.6 Wass ges 137, 116.9 117.8 List 97.1 127.0 
Four-weel drive 182.4 ZLO35 181.1 172.4 187.5 164.3 186.7 188.1 
Crawler 13727 NA 116.1 76.0 78.0 NA 167.9 163.6 
Four-wheel assisted 204.8 196.6 NA 125.9 229.6 NA 123.8 170.8 
Qoefficient of variation 
Average pto per tractor: 
Two-wheel drive Ssk7 2.91 5.09 2.99 2.81 710 5.55 3.61 
Four-wheel drive 7.09 4.10 9.65 5.88 5.76 5.14 3.28 5.46 
Crawler 44,52 NA 25.29 27.94 1.65 NA 5.29 4.80 
Four-wheel assisted Seis 37.86 NA 37500 19.34 NA 8.40 17.54 


NA = Not applicable. 


1/ Less than one-tenth. 


Source: 


1984 Farm Costs and Retums Survey. 


Two-wheel-drive tractors were the most common tractors used in all 
regions, except California. Crawlers were the most common tractors used 
in California rice production. Four-wheel-drive tractors were most often 
used in Texas. Two-wheel-drive tractors provided the least pto, and 
four-wheel-drive tractors the most. 


Combines and Buggies 


Two-wheel-drive combines, like two-wheel-drive tractors, were the most 
common type of combine in all regions, except California. In California, 
track and combination track-wheel drive combines were most common. Two- 
and four-wheel-drive combines were seldom used to harvest rice in 
California. 


The use of rice buggies to cart the harvest from the combines was 
widespread. There was, on average, more than one rice buggy per farm in 
all regions. The two Texas regions had the greatest number of rice 
buggies per farm. 


Summa 


Average production practices vary from region to region. Major 
differences in rice production practices are in water sources, seeding 
methods, fertilizer and pesticide use, and the extent of field operations 
undertaken. In total times-over (acres covered in all operations divided 
by rice acreage), the rice producing regions ranked: 1) Texas Lower 
Coast, 2) Northeast Arkansas, 3) Grand Prairie, 4) Texas Upper Coast, 5) 
California, 6) Mississippi River Delta, and 7) Southwest Louisiana. 


These production practice data are the basis of rice cost-of-production 
estimates that are published annually by ERS. They are summarized as 
average or typical production practices per acre of rice and then are 
combined with other data on levels of input use and prices to form seven 
budgets for rice production, one for each of the regions. These seven 
regions are aggregated (based on acres planted to rice) into four 
regional estimates and a national estimate of the average cost of 
production. 
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USDA RICE COST-OF-PRODUCTION ESTIMATES 


i 
Robert McElroy 
L- 


Estimating crop and livestock costs of production (COP) has been a major 
component of U.S. Department of Agriculture's (USDA) economic analysis 
Since the early 1900's. In the early studies, the emphasis was on 
firm-level farm management, using cost accounting, to estimate enterprise 
profitability. By 1918, conflict had developed as some policymakers 
wanted to use COP to set farm prices. In the thirties, the cost studies 
were the major input to the agricultural adjustment programs and were 
being used to analyze production response, economic outlook, and 
efficient location of production. 


In 1973, USDA was officially mandated to make annual estimates of costs 
of production for the major program commodities (wheat, feed grains, 
rice, cotton, and milk). The Economic Research Service (ERS) was 
assigned the task and established a project to conduct surveys and 
estimate the costs. COP was never used directly to set or adjust support 
prices until 1977. In the 1977 Farm Act, target prices were set and COP 
estimates were to be used for annual updating. COP was strictly defined 
in the legislation. The legislation was revised in 1981 with more 
general terminology to say "include all typical variable costs, including 
interest costs, a return on fixed costs, and a return to management." 
USDA revised some of its procedures and changed the format for presenting 
costs into what we have today. 


While COP studies have been in use for more than a half century, many 
issues still exist with regard to the proper estimation procedures for, 
and the uses of, the costs. These include, in part, the allocation of 
whole-farm fixed costs (such as overhead to individual enterprises), the 
costs to impute to noncash expenses (such as an operator's own labor), 
and the costs of land. ERS is keenly interested in gaining a better 
understanding of these problems and their effects on the quality and use 
of the COP estimates. 


Using a Budget Generator to Estimate Production Costs 


The main functions of the ERS program for developing COP estimates are: 


1. Collecting and filing data, 
2. preparing enterprise budgets, and 
3. calculating national and regional weighted-average costs. 


Data are sorted by region and by input item and then are entered into the 
computer. 


Figure 1 shows the data flow through the COP system, when using the Firm 
Enterprise Data System (FEDS) budget generator, to produce COP 
estimates. This figure appears very complicated but the budget generator 


McElroy is an agricultural economist in enti Sector Financial 


Analysis Branch, Agriculture and Rural Economy Division, ERS, USDA/ 


Figure 1 Costs-of-production (COP) and budget generator flow diagram 
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is simply a collection of raw data files and a set of arithmetic 


problems. 


The budget generator takes the pertinent data and combines 


them to estimate a cost. 


Data Files 


Six basic files are associated with the budget generator: 1) parameter 
sets, 2) machinery complements, 3) equipment complements, 4) irrigation 
complements, 5) budget files, and 6) name lists. Because these terms 
will be used during this workshop, some definitions are needed. 


1 


Each State that has a COP enterprise has its own parameter set. 
Parameter data sets are costs and indexes of items that do not 
change by commodity or enterprise within a State. For example, 
fuel and fertilizer prices are parameter-set data. , os 


Regional machinery comp rements contain the engineering data 
-hecessary to estimate fuel costs, repairs, depreciation, labor, 


and other costs that are dependent on the field work. Up-to 100 | 
individual machines are listed with each machine's price, 
average annual use, field efficiency, and engineering 
coefficients used for estimating certain other costs (such as 
fuel and repairs). 


Regional equipment complements are similar in content to the 
machinery complements except that they describe livestock 
facilities (such as pole barns, front-end loaders, mamure 
scrapers, and other items). 


Some 400 irrigation complements are used to describe the 
irrigation system used _ growing a specific crop in a specific 
State. Each irrigation file contains information to describe 
the wells or water source, the pumps, the distribution systems, 


and component costs. The budget generator uses these data to . 
estimate the cost of the system. 


Each enterprise in each State has its own budget file. There 
are 3 years of data in the budget files. Seeding rates, 
fertilizer application rates, machinery times-over, and which 
parameter set and machinery complement to use are examples of 
budget file data. Prices of some inputs (such as seed) are also 
included. Annual updating is frequently done by a direct update 
of the budget file. For example, commodity yields and prices 
and seed prices are updated yearly. When new Farm Costs and 
Returns Survey (FCRS) data are available, the entire data matrix 
must be entered. 


The name list file contains the names of the inputs and outputs 
that are used when the budgets are printed. Each line in the 
budget file is referenced with a line in the name list so that 
each final cost will be correctly identified. 


Examples of Using Data in the Data Files 


Some examples will show how the production practice data are used in the 
budget generator to arrive at an estimated cost of production. There are 


tall 


seven basic rice budgets that are prepared; we will use the one for 
Southwest Louisiana for demonstration. 


deg 


Survey data showed that the average seeding rate in the 
Southwest Louisiana region in 1984 was 136 pounds per planted 
acre. This was calculated by taking the seeding rate for each 
seeding method and weighting by the respective acreage. The 
price of the seed from National Agricultural Statistics Service 
(NASS) was $.178 per pound. Both these figures are entered into 
the budget file (table 1). 


Farm interviews indicated that the average application rate of 
nitrogen (N) was 94 pounds per planted acre, divided into two 
equal applications in March and June. These data are entered 
into the budget file. The nitrogen price is not entered into 
the budget file because a bag of fertilizer costs the same 
whether it is applied to rice, corn, or some other crop. The 
nitrogen price qualifies as parameter-set data and is located 
on line 24 of table 2. When the costs are estimated and the 
budget printed, the two items, quantity (94 pounds) and price 
($0.239), are multiplied to give the resulting $22.47 per 
planted acre. 


Interpreting the machinery data used in the budgets is more 
difficult. Because the budget represents an "'average acre of 
rice,'' the machine use is averaged according to the acres 
covered for each field operation reported in the survey. These 
acres are converted to ''times-over"' and entered into the budget 
file. Several implements can be used for the same operation. 
One farmer can plow his land, while another can obtain similar 
results with a disk. Both implements could be included in the 
budget, but the times-over would not necessarily sum to one or 
two but some fraction. In the budget file, all the moldboard 
plows were consolidated into an average 18.9-foot plow with an 
average size of more than five bottoms; these plows are used to 
plow 44 percent of the acre. Two disks and a harrow are also 
used so that the acre is gone over about twice for land | 
preparation. This specific moldboard plow, listed in the budget 
file as having power unit 7 and machine code 31, is more fully 
described in the machinery complement (table 3). Looking at 
machinery complement 40, which is specific to the Gulf Coast, 
one can see power unit (line) 7 is a 135-horsepower (hp) 
tractor with an initial list price of $44,667 and an average 
purchase price of $35,384. Furthermore, this size tractor 
averages 10 years of age and is used, on average, 605 hours per 
year. The data on age and annual use are used to calculate an 
estimate of depreciation. Line 31 lists the same type 
information for the plow. Other data, taken from tractor tests 
and other engineering studies, are also stored in the machinery 
complement, allowing for estimation of fuel use, repair costs, 
and tax and insurance charges. The machinery complement data 
for most machines are not specific to any one crop but are 
averages for the region. 


General farm overhead and cash interest expenses are handled 
outside the regular budget generator. This is because surveys 
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Table 1--Budget file for rice, Southwest Louisiana, final 1984 


ee a ae 


1 Z 3 4 5 6 7 8 9 LOS eal 12 ig 14 1525100 ieee 1S 
' Jan Feb Mar Apr May Jn Jl Ag Sep Oct Nov Dec Price Share Unit Item Type Cont 
Line rent code code 
Production Number of units 
1 Rice 0 0 0 0 0 0 0 OLER419SS 0 0 0 PoSc0meO0°200)-16.°78 -2 0 
Operating inputs Rate/unit Price Share Unit Item Type Harv 
Trent code code code 
6 Chemicals 0 0 0 0.50 0 0.50 0 0 0 0 0 0 7A40@EO.0600> 79.236 3 0 
7 Pesticide appl. 0 0 0 sue 0 DUE 0 0 0 0 Ope Ow O50 7 85at 35 G 
8 Survey levees 0 0 U15.70 0 0 0 0 0 0 0 0 1.590 0 Vaso 0 
9 Gustom air seed 0 0 505, Oct 0 0 0 0 0 0 0 55250) 0 LOW 35) oO 
10 Seed 0 0,92136.0070 0 0 0 0 0 0 0 0 178 .060 12 180 3 0 
11 Nitrogen 0 Om 47.0000 0 47.00 0 0 0 0 0 0 0 PUCUS tZpecl i 3.) 0 
12 Phosphate 0 0 49.00 0 0 0 0 0 0 0 0 0. 0 -080 12 214 3 0 
13 Potash 0 O-= 42:00:-0 0 0 0 0 0 0 0 0 0 SUSU SIZ 2105 5" 0 
14 Gustom air fert. 0 0 120.50 0 1.00.0 0 0 0 0 0 S/O OOUe 7a 5588S) 60 
15 Custom hauling 0 0 0 0. 0 0 0 0 8.56 0 0 0 . 280 SOLO IO S22) 9 
16 Drying 0 0 0 0 0 0 0 O 38.64 0 0 0 900 120 16.5432 93 9 
17 Gen farm overld 0 0 0 0 0 0 0 0 1.00 0 0 0 16,560 +0 OF 439 3 0 
18 Irrigation water 0 0 0 0 SCO econ 7.250 0 0 0 Omg 4/.52098 03087 468. 3 0 
19 Technical svcs 0. 0 1.00 0 0 0 0 0 0 0 0 0 . 680 PU Means 24 0 
Machinery requirements Times-over Width Crew Power Mach Type Harv 
size Unit code code 
21 MB plow SB+ 0 0 0 0 0 0 0 0 0 0.44 0 OP 18,900. F000e bm St AS «0 
22 Tandem disk 15+ 0 0 75044" 0 0 0 0 0 0 0 0 20.700 1.00 9 49 4 0 
23 Harrow-spike 0 0 0 wLlyO 0 0 0 0 0 0 Oem 20.700 Wel 000) = 0 meas aed 0 
24 Single disk 0 0 oO 0 0 0 0 0 0 0 Ona 17,500. 991,000 "8 S525 4 0 | 
Zi Fieldailt, 23 0 0 34 0 0 0 0 0 0 0 0 Oneee 205400 951 C000 858 3675 4 7 0 
26 Harrow-spike 0 0 0 06 0 0 0 0 0 0 0 OR 25,1005 1000" SOReAS <4 0 
27 Rail-pipe-log 0 0 07 9.0820 0 0 0 0 0 0 Ou 17, 00a L000 mn Sames5 04 0 
28 Culti-packer 0 0 1521530 0 0 0 0 0 0 Oe 19,500 = 15000) <8" 358 745 0 
29 Roto tiller 0 0 0 03 0 0 0 0 0 0 0 Oi 2: 700s L000 ys 54.5 4 0 
30 Trlr spreader 0 0 .06 .06 0 0 0 0. 0 0 0 Ome 38.400 1000 55624 0 
31 Anhy appl. 0 0 0 .02 0 0 0 0 0 0 0 Ome 14.000 L000 =64° «60 4 CC 
32 Sprayer Omen 0@n.0 OMe eee 0) ern Oru Olen « 01a 30.000 11.000 69. 64 4° 6 
33 Grain drill 15+ 0 0 07 2070 0 0 0 0 0 0 Oem /sLO0UDL. O00 Sey, 67 4 0 
34 Broadcast sdr 0 0 0 02 0 0 0 0 0 0 0 0 Zt. O00 EL OOO e725 60 94 0 
35 SP camb-snl 0 0 0 0 0 0 0 0 1.00 0 0 Oemi7,100 61.0005 0 16 4 9 
36 Landplane 0 0 704550470 0 0 0 0 0 0 0 0 1000" 7 90 4° 0 
37 Levee disk 0 0 FOC ame Sour) 0 0 0 0 0 0 0 0 JrO00 GRO me 758 (457) 26 
38 Rice buggy 0 0 0 0 0 0 0 0 1.00 0 0 0 0 1,000 7 96 4 9 
39 Truck-single 2t. 0 0 0 0 0 0 0 s2ome. 2s 90 0 0 0 1 OO0RE Oe eA SO 
40 Pickup 3/4 t. 0 0 520 ea 2 40m 2008.20. 409 .62. 60 0 0 0 L000 02816) 4 0 
41 Truck tanden 0 0 0 0 0 0 0 545) 40570 0 0 0 LOO S02 4 9 
Share Share Power Sysn Labortarv 
fixed% var unit code coeffcode 
49 Acin irrig water 0 0 0 Ze0l 9.70 56.40 20./9°-5.82. 1,94 0 0 0 -700 ~—.580 OF .05~ 06700 
50 Other labor 0 0 PO mee ee ee LULU eet 20 » 0S -.0 Os ma0 0 Oma and: 0 
78% air seeded. 85% dried. 19% custan hauled. 4/1/87 
Machinery camplement 40 
Water--46% wells-275' depth, 100' lift, 1835 gpm, nat gas, Dismukes 


Equipment complement 0 


Low lift 3600 gpm, diesel--32% surface--22% purchased. 


Name set 
Parameter set 


r3 


a 
ZZ 


Table 2--Crop parameter sets for state 22-Louisiana 


en csc Sg ae aa 


Parameter file 


No. Description 24 25 26 
1. Gasoline price ($/gal) .9100 . 5200 . 8600 
2. L.P. price ($/gal) . 5800 -4400 .6500 
3. Diesel price ($/gal) .5100 . 3000 ..6400 
4, Elec. price ($/kw.hour . 0800 .0810 .0700 
5. N. G. price ($/1,000CF 5.5400 5.7100 5.5400 
6. Interest rate (opr cap . 0766 .0558 . 0980 
7. Machinery insur rate . 0060 . 0060 . 0060 
8. Machinery tax rate .0100 .0100 .0100 
9. Interest rate(land val .0214 .0216 . 0226 
10. Wage rate mach. labor 4.1700 4.0400 4.2300 
11. Wage rate other labor 4.1700 4.0400 4.2300 
12. Wage rate irrig labor 4.1700 4.0400 4.2300 
13. Death loss 0 0 0 

14. Livestock insur rate 0 0 0 

15. Equipment insur rate 0 0 0 

16. Livestock tax rate 0 0 0 

17. Equipment tax rate 0 0 0 

18. Irrigation labor 0 0 0 

19. Machine time constant 1.1000 1.1000 1.1000 
20. Tractor time constant 1.1000 1.1000 1.1000 
21. Self-prop mach time c 1.2000 1.2000 1.2000 
22. Crop management charg . 1000 . 1000 . 1000 
23. Livestock mgmt charge 0 0 0 

24. Nitrogen price ($/1b) . 2340 . 2080 . 2390 
25. Phosphate pric ($/1b) .2170 . 2000 2430 
26. Potash price ($/1b) L170 £1170 . 1300 
27. Lime price ($/ton) 4.8000 16.1000 16.0000 
28. General farm overhead 0 0 0 

29. BIU drying constant 0 0 0 

30. Land taxes 0 0 0 

31g 0 0 0 

Des 0 0 0 

35. 0 0 0 

34. 0 0 0 

SD lear 1985. 0000 1986.0000 1984.0000 
36. 0 0 0 

oy 0 0 0 

38. 0 0 0 

59: 0 0 0 

40. 0 0 0 

41. 0 0 0 

42. Equipment costs ndx-2 0 0 0 

43. Equipment costs ndx-3 0 0 0 

44, Equipment costs ndx-4 0 0 0 

45. Equipment costs ndx-5 0 0 0 

46. Equipment costs ndx-6 0 0 0 

47. Machinery costs index 1.0088 1.0000 1.0065 
48. Machinery costs index 28259 . 9089 . 7444 
49. Custom op costs index 1.0135 1.0135 1.0000 
50. Pesticides costs ndx 1.0000 0.9844 1.0000 
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Table 3--Machinery complement 40 (general coefficients), Gulf Coast 


» 


Colum 1 Ze 3 9 10 13 14516 18 19 
Name of machine ode Width Initial Hours Years Pircmase Fel Hp Age Total 
(feet) list used owned price type when hours 
price annually purchased used 
Tract dd 40hp 1. 40.0 1279. 350. 18.0 11560. So 240; 0 0 
tract 2wl. SShp. 92. 55.0. 17260. 420. 15.0 14856. See 0 0 
Tract 2d 7Ohp 3. 70.0 22075. 515. 12.0 18998. OnmEUs 0 0 
Tract 2d 85 hp 4. 85.0 26900. SOO 25415; SO De 0 0 
Tract 2d 100 hp = 5. «100.0 31760. 05m LOS 082/047. Dee 1OU; 0 0 
Tract 2d 115 hp 6. 115.0 36648. 630. 10.0 20033. Semel oe 0 0 
Tract 2d 135 hp) =7. ~=135.0 44667. 605. 10.0 35384. Somes 0 0 
Tract 201 160 hp-~—=—s« &._:—«160.0 = 56123. 675. 9.0 45070. Se eLOO: 0 0 
iractawd. 1/5"tyy 9... 175.0 | .63524. 660. 10.0 47498. Eo. 0 0 
Pickup 3/4 ton 10. SOME LCoLD: 565. Ome Lots. is is 0 0 
Truck-single 2t. 11. 2.0 28047. 1405) ~23.0° 24573, ie a; 0 0 
Truck tanden AZ 4.0 44224. Oe 0) 5074/8 S i 0 0 
SP rice buggy emer 1610 255900. 4008) 85.0°°47020, 9 3, 1! 0 0 
14. 0 0 0 0 0 0 0 0 0 
15: 0 0 0 0 0 0 0 0 0 
SP comb-snl LOO. /OlSo. 400. 5.0 64641. oe Ve 0 0 
Tie 0 0 0 0 0 0 0 0 0 
18, 0 0 0 0 0 0 0 0 0 
19, 0 0 0 0 0 0 0 0 0 
20. 0 0 0 0 0 0 0 0 0 
Ze 0 0 0 0 0 0 0 0 0 
Z2e 0 0 0 0 0 0 0 0 0 
ee 0 0 0 0 0 0 0 0 0 
24. 0 0 0 0 0 0 0 0 0 
255 0 0 0 0 0 0 0 0 0 
26. 0 0 0 0 0 0 0 0 0 
wie 0 0 0 0 0 0 0 0 0 
28. 0 0 0 0 0 0 0 0 0 
29. 0 0 0 0 0 0 0 0 0 
30; 0 0 0 0 0 0 0 0 0 
MB plow 5SB+ sik ie OmeeelO2. 100 ele. Umer. 0 0 0 0 
Chisel 15 S22 1.0 291. TOO SmeE C+ ZOD. 0 0 0 0 
Chisel 15+ Ds 1.0 Size OSes) ame Os 0 0 0 0 
Subsoiler 34. VO 382. TOs te Omer 45. 0 0 0 0 
oo: 0 0 0 0 0 0 0 0 0 
Field ailt. 23 36. 1.0 216. 100. 12.0 208. 0 0 0 0 
Field ailt. 23+ 37. 1.0 Dole TOOL. mee co. 0 0 0 0 
Rotary hoe 38. 1.0 Zoe LW), SSO Op PFA 0 0 0 0 
Row cultivator 39. 1.0 246. TOO) 912.08 ancl: 0 0 0 0 
Rolling alt. 40. 1.0 6. TOUR etc ero 0 0 0 0 
41. 0 0 0 0 0 0 0 0 0 
42. 0 0 0 0 0 0 0 0 0 
Harrow-spike 43. 1.0 Doe 40. 30.0 49. 0 0 0 0 
Flex-tine harrow 44. 1.0 110. AQiO0 0) 98. 0 0 0 0 
4S. 0 0 0 0 0 0 0 ; ? 
ingtooth 15+ 46. HO 151. LOO Sit Z-O 4 2 0 0 
aac 47. 0 0 0 0 0 0 0 0 0 
48. 0 0 0 0 0 0 0 0 0 
Tandem disk 15+ 49. 1.0 542. 100. 12.0 490. 0 0 0 0 
LT affst dsk 15 50. 1.0 507. TOO; LZ ew 004; 0 0 0 0 


Sse 
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Table 3--Machinery complement 40 (engineering coefficients), Gulf Coast 





Colum 1 4 5 6 7 8 Lie seiZ 15 17 
Code Speed Field RC RC2 RC3. RFV1 RFV2) Hours Fuel 


(mph) effic- of  multi- 
lency life” plies 
Tract 2d +40) np sal 0 1.20 .000631 1.60 0.680 0.920 12000. 0.048 
Tract dad 655: 27 0 Ba0 1.20 .000631 1.60 .680 .920 12000. .048 
Tract 2wd 9700p Gye be Ola 1.20 .000631 1.60 .680 .920 12000. .048 
Tract 2 785 ‘hp 7 34> 720" 30 1.20 .000631 1.60 .680 .920 12000. .048 
Tract’ Aud 100 np ao FO a0 1.20 .000631 1.60 .680 .920 12000. «048 
Tract Ad 115hp 6 0 0 1.20 .000631 1.60 .680 .920 12000. .048 
Tract 2d 135hp 7. O O 1.20 .000631 1.60 .680 .920 12000. .048 
Tract 2d 1600hp 8 OO 0O 1.20 .000631 1.60 .680 .920 12000. .048 

Tract 4wd 175 hp 699. 2SC0siéOO 1.00 .000631 1.60 .680 .920 12000. .048 
Pickup 3/4 ton 109 00,0. 20 -80 .001590 1.40 .600 .885 4000. 2.500 
Truck-single 2t. 11. 25.0 0 80 .001590 1.40 .600 .885 4000. 4.000 
Truck tanden 25nd) 80 .001590 1.40 .600 .885 4000. 3.000 
SP rice buggy 13. 1.0 .600 .80 .001590 1.40 .600 .885 4000. 3.000 

14g 0) 0 0 0 0 0 0 0 0 

(Ca We 0 0 0 0 0) 0 0 
SP comb-snl 16. 1.0 600 ..33 .000251 1.80 .640 .885  3500...4°500 

17. 4a0 70 0 0 0 0 0 Te 

18) Olena 0 0 0 0 0 OF-kG 

19 OU 0 0 0 0 0 0 0 

20: ee ee 0 0 0 0 0 0 0 

Zee 0 0 0 0 0 O05 20 

22a On 0 0 0 0 0 OUD 

ieee I ait 0 0 0 0 0 Oro 

24; ga 0s -2A0 ) 0 0 0 0 Olay 

257870 wesw 0 0 0 0 0 0 0 

20). Or wv 0 0 0 0 0 0 0 

Lion Oey 0 0 0 0 0 0 0 

Zoe 02 0 0 0 0 0 0 0 0 

SRP 0 0 0 0 0 0 0 

OU, Ole 0 0 0 0 0 0 0 

MB plow SB+ SL. 4.5 ~.800 .1.00 002510 «1.50 3600) G85" 2500 eo 

Chisel 15 32. 5.0 ..800 1.20 002510 3.50 ~3600" 885 2500750 

Chisel 15+ 35. 5.0 ...800 1.20 9.002510 —1.:50) 7600/5" B85. 2500s 

Subsoiler 34. 4.0 .800 1.20 .002510 1.30 .600 .885 2500. 0 

Oe OR 0 0 0 0 0 0 0 

Field ault. 23 36. 5.0 ~.800 1.00 <000251° 1°80" 33000" (St5—) 2500280 

Field qult., 23+ §S/. 3.0 7..800 1007 (O00251( 92. 80. GU0 an: Go umn ae 

Rotary hoe 38. 7.5 4/90. .1.500) 0025101 S00 000 Geo ne coum 

Row cultivator 39. 3.2 °.800 1.00 000251 1.80)” 6008 ©. 885) 22500 San 

Rolling ault. 40. 3.2 .800 1.00 .000251 1.80 .600 .885 2500. 0 

Al on nU 0 0 0 0 0 O20 

AL evesdy Ug Oe 0 O-eaU 0 0 0 

Harrow-spike 43. 4.5 .800 .65 .000251 1.80 .600 .885 2500. 0 

Flex-tine harrow 44. 4.5 .800 .65 .000251 1.80 .600 .88 2500. 0 

A500 Ose 0.0 0 0 0 0 eG 

Springtooth 15+ 46. 4.5 .800 1 0 .000251 1.80 .600 .885 2500. 0 

47, ean OMEO 0 0 0 0 0 Can 

AS ee OWRD 0 0 0 0 0 0 0 

Tandem disk 15+ 49. 4.5 .800 .65 .000251 1.80 .6€00 .885 2500. 0 

LT offst dsk 15 50. 4.5 .800 .65 .000251 1.80 .600 .885 2500. 0 
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have been developed to provide new and improved data, which were 
not programmed into the main routine. These expenses are 
farm-level costs and are difficult to allocate to the various 
enterprises on the farm. ERS allocates these costs among the 
commodities by first calculating the expense per dollar of total 
farm sales, then applying this percentage to the estimated 
receipts for the individual crop. 


5. Budgets are prepared in two ways. The lowest level of 
aggregation is either the State or a major substate region (such 
as Southwest Louisiana) for rice. USDA's annual cost-of- 
production report, however, contains regional and national 
weighted-average cost estimates. These are obtained using the 
budget generator's aggregation program to combine several 
budgets (such as Southwest Louisiana and the Upper and Lower 
Coasts of Texas), weighting each cost component in each of the 
smaller areas by each area's share of total production in the 
larger region, and estimating an aggregated budget. The 
resulting region is the Gulf Coast. 


Enterprise Budgets 


ERS prepares and presents COP estimates as enterprise budgets, that 
summarize all operator and landlord costs and returns associated with 
producing a commodity. ERS prepares enterprise budgets on a per-unit 
basis, such as a planted acre. A State enterprise budget or, in this 
case, a substate region, covers each commodity in each major producing 
region. The budget represents the weighted-average production technology 
and input use. 


Each enterprise budget contains cost and return measures separated into 
three major categories: cash receipts, cash expenses, and economic (full 
ownership) costs. 


Cash Receipts and Cash Expenses 


Cash receipts measure the gross value of production, allowing analysts to 
estimate the residual returns to management and owned resources used in 
producing crops. Receipt information used to calculate net returns 
allows one to review the economic performance of a commodity in a 
particular year or over time. Cash expenses account for the variable and 
fixed inputs and are out-of-pocket costs incurred during production. 


The cashflow position of producers is determined by subtracting cash 
expenses from the value of production (cash receipts). ERS tabulates 
cash returns (receipts less expenses) before and after a charge for 
replacing the capital invested in buildings and machinery. In any given 
year, an operator may defer machinery and equipment purchases, depending 
on the income or tax position of the farm. Over the long run, operators 
must set aside funds to replace equipment. The remaining cash returns 
reflect funds available for family living, debt retirement, or other 
discretionary uses and should provide for depreciation of machinery and 
equipment. 
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Economic (Full Ownership) Costs 


Total economic costs and returns can be used to compare regions or 
commodities without regard for equity levels or tenure of producers. For 
example, the cash expenses of two farm operators who produce rice may 
differ because of differing levels of debt, even if they use identical 
practices and technology on similar land. 


Economic costs consist partly of variable expenses (less actual interest 
charges) plus general farm overhead, taxes and insurance, and the charge 
for capital replacement. If the total costs of these items are 
subtracted from cash receipts, the remainder is a return to the farmer to 
cover the costs of land, machinery, labor, and capital invested in 
operating inputs during production. The cost allocated to land, 
machinery, and labor is based only on the imputed value of each item used 
for crop production. 


Individual operators have many methods of allocating residual returns to 
cover the costs of owned or fixed resources. Some operators assign a 
proportionately large return to cover landownership costs and then leave 
a small return to unpaid labor; others may do the opposite. To allocate 
residual returns to each asset, the COP budgets use the annual rate of 
return the producer could expect capital to earn in the current year 
without accounting for inflation or deflation. 


The earnings value of an owner-supplied input during production is 
difficult to determine. One cannot easily assess the additional revenue 
earned when a producer invests more money in operating inputs rather than 
incurring additional short-term debt. Therefore, the estimates in this 
report are calculated by assuming that producers expect money invested in 
variable production inputs to earn at least as much as if it were placed 
in a savings account or a Similar financial instrument. Thus, a 
relatively risk-free rate of return (which is the opportunity cost of the 
funds) is used to estimate an imputed annual return to invested operating 
capital. ERS uses the average 6-month U.S. Treasury bill rate. 


ERS uses a Similar procedure to value the time the operator and other 
individuals work on the farm. Operator's unpaid labor is worth the 
equivalent of the hired-labor wage rate. Any additional return 
reflecting the operator's entrepreneurial skill appears in the residual 
return to management and risk. A single longrun real rate of return is 
used to estimate the annual expected return the average producer might 
receive from capital invested in machinery and other nonland production 
assets. 


Data are not available to estimate rates specific to various commodities 
and regions. Returns to land for crops include rental value as a proxy 
for land returns rather than the real rate of return to production 
assets. 


The return to management and risk is the residual amount after deducting 
all the above costs from total receipts. The return to management and 
risk can be evaluated only in light of the given allocation of residual 
returns and is directly comparable when the same procedure is used for 
each commodity. The longrun return to risk is expected to average near 
zero; the residual return to risk could be positive or negative, 
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depending on weather and supply and demand factors. The return to 
management should be positive, but the level remains unknown and is 
speculative. Therefore, the residual return to management and risk is 
expected to average above zero over time. 


Four cost indicators and three return indicators can be derived from each 
budget. These indicators can be used for many purposes so correct 


selection of the proper cost or return depends entirely on the user's 
objectives. 


Cost Indicators 


Total cash expense reflects the shortrun out-of-pocket variable and fixed 
costs incurred, and minimum breakeven price needed, to raise and harvest 
a crop with a given yield on an average acre of cropland. 


Total cash expense with replacement reflects all cash expenses and the 
additional dollars needed to replace the machinery and equipment used in 
crop production. Capital stock must be replaced in a timely manner to 
maintain productive capacity over time. 


Economic costs excluding land reflect all cash expenses (less cash 
interest), capital replacement, and allocated returns to unpaid labor, 
operating capital, and nonland capital. ERS imputes the allocated 
returns for some items because they cannot be measured directly. 
Economic costs indicate the average longer run costs, which must be 
covered to keep an acre of land in production before land rent is paid, 
whether to the owner-operator or to the landholder. 


Economic costs including land reflect total economic costs, including an 
estimated rent to the landowner. On a per-unit basis, these costs show 
the breakeven longrun average price necessary to continue producing a 
crop. This is an indicator of total costs. 


Return Indicators 
Net cash returns (total cash receipts less total cash expenses) are 


strictly cash returns and are the cash in hand to allocate to capital 
replacement and owned factors of production. 


Net cash returns after replacement (receipts less cash expenses and 
replacement) reflect cash available for paying for the farmer's owned 
inputs after all cash costs are paid. 

Residual returns to management and risk (total receipts less total 
economic costs) are the longrun economic indicators used to compare 
performance of commodities and to assess relative returns among 
commodities. 


1986 Rice Costs and Returns 


The rice budgets discussed in this workshop have been revised to 
incorporate the 1984 FCRS rice survey results with the regional and 
national 1984-86 estimates presented in tables 4-8. Costs differed 
little when using the production practices and other input data from 
either the 1979 or 1984 surveys. Much of the chemical cost that was 


19 


Table 4--Arkansas (non-Delta): Rice production costs per planted 
acre, 1984-86 


Item 1984 1985 1986 
Dollars 
Cash receipts (excl. direct Gov't payments): 
Primary crop SY ys 445.69 224.13 
Total 379.02 445.69 224.15 
Cash expenses: 
Seed Airs Ties ina Ze 
Fertilizer Leos 27s 24. Ie? 
Chemicals el eae: Pat 
Custom operations 36.92 S750 Seo 
Fuel, lube, and electricity 46.28 44.70 30.95 
Repairs BL e205 55400 33.63 
Hired labor 16.95 16.92 16.43 
Drying 20975 Zoe ol ZORSS 
Technical services ones Sac5 Sees 
Total variable cash expenses 214.26 211.41 194.31 
General farm overhead LTS Lie78 T7IRG 
Taxes and insurance 1T 327 EZeey 12.94 
Interest AST 10 cielo 27.89 
Total fixed cash expenses 74.21 61.07 57.88 
Total cash expenses 288.47 272.48 LS eedia 
Receipts less cash expenses 90.55 P/ ose. -28.06 
Capital replacement DO. 15 57.84 S7 274 
Reciepts less cash expenses and replacement 34.40 Eloy =85. 60 
Economic (full ownership) costs: 
Variable cash expenses 214.26 211. 41 194.31 
General farm overhead Lao ero ile 
Taxes and insurance Et ocr 12.19 12.94 
Capital replacement IOs 15 57.04 Seva 
Allocated returns to owned inputs: 
Return to operating capital 6. 86 O19 3.54 
Return to other nonland capital TOF97 LOS} 7 10.86 
Net land rent Cones 94.85 Shake 
Unpaid labor 28.86 28.81 27.98 
Total economic costs 424.30 438.84 362.24 
Residual returns to management and risk -45.28 O85 “=ls8r 
Harvest- seein price (dollars/cwt) 8.19 cay Aaa 
Yield (cwt/planted acre) 46.28 Snr 52.49 
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Table 5--California: Rice production costs per planted acre, 1984-86 


Item 1984 1985 1986 
Dollars 

Cash receipts (excl. direct Gov't payments): 
Primary crop 534.86 51.88 281.08 
Total 534.86 531.88 281.08 

Cash expenses: 

Seed 26.56 26.56 26.56 
Fertilizer o1.55 34.70 355178 
Chemicals 6.00 6.00 6.00 
Custom operations 58.34 59.34 59.579 
Fuel, lube, and electricity 20.92 ie, Oz LSsi52 
Repairs 34.65 50.0) SdeiDo 
Hired labor 19.39 20.43 20.10 
Purchased irrigation water 24.83 24.63 23.70 
Dry ing 46.04 Ay oD 50.16 
Technical services 8.28 8.28 8.28 
Total variable cash expenses 288.29 289.36 282.47 
General farm overhead 55.16 BD Ako 53.06 
Taxes and insurance Lovee 22.49 ZO3n00 
Interest 108.99 30.75 77.64 
Total fixed cash expenses 186.43 164.40 154.21 
Total cash expenses 474.72 453.76 436.628 
Receipts less cash expenses 60.14 73s delemy 55.60 
Capital replacement 62.22 62.83 63.45 
Receipts less cash expenses and replacement -2.08 15, :25en 8 =21-9205 


Economic (full ownership) costs: 


Variable cash expenses 288.29 28.9550 282.47 
General farm overhead SLO Sp AO 53,06 
Taxes and insurance Dien O 22.49 250 
Capital replacement O22 2 O25,00 63.45 
Allocated returns to owned inputs: 
Return to operating capital 10.05 7.88 5.60 
Return to other nonland capital Lor ded, Miseel 12.00 
Net land rent ale 108.45 48.78 
Unpaid labor Bo Z 34.79 34.21 
Total economic costs 594.39 592.68 523.08 
Residual returns to management and risk Oo -60.80 -242.00 
Harvest-period price (dollars/cwt ) 1s05 7258 3.68 
Yield (cwt/planted acre) 70.10 Od 76.38 
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Table 6--Gulf Coast: Rice production costs per planted acre, 1984-86 


Item 1984 1985. 1986 
Cash receipts (excl. direct Gov't EONS): 
Primary crop 3715.69 384.13 210.18 
Total S709 384.13 210.18 
Cash expenses: 
Seed Zou 26355 26.36 
Fertilizer 40.05 38.74 35NeS 
Chemicals 4.45 4.52 4.64 
Custom operations Dol 54.46 54.69 
Fuel, lube, and electricity 32.84 31.10 20.14 
Repairs 25.20 25567 26.06 
Hired labor LSS 16.45 Say 
Purchased irrigation water 55.09 54.65 52.58 
Dry ing 41.31 44,24 48.06 
Technical services 3.40 3.40 3.52 
Total variable cash expenses 296217 299.58 287.60 
General farm overhead 19°26 19-25 18.44 
Taxes and insurance 9.63 10.29 11.07 
Interest 44.57 Sore 29.61 
Total fixed cash expenses 73.46 62.7.0 SoS 
Total cash expenses 369.63 362.34 346.73 
Receipts less cash expenses 2.06 21.79: -15Gsa 
Capital replacement 39.80 40.57 40.98 
Receipts less cash expenses and replacement -37.74 -18;78 9 -itoe 
Economic (full ownership) costs: 
Variable cash expenses 296.17 299.58 287.60 
General farm overhead 19,26 EONZS 18.44 
Taxes and insurance 90035 10.29 FLO7 
Capital replacement 59.80 40.57 40.98 
Allocated returns to owned inputs: 
Return to operating capital 8.67 6.85 4.74 
Return to other nonland capital Sale 7.95 Sul7 
Net land rent 52070 55.60 LENS 
Unpaid labor 26.18 28.02 2/018 
Total economic costs 460.63 468.11 420.57 
Residual returns to management and risk -88.94 -83.98  -210.39 
Harvest-period price (dollars/cwt) 8.23 7.94 3.99 
Yield (cwt/planted acre) 45.05 48.36 5 DAG 
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Table 7--Mississippi River Delta: Rice production costs per 
planted acre, 1984-86 


Item 1984 1985 1986 
Dollars 

Cash receipts (excl. direct Gov't payments): 
Primary crop 344.73 396.26 206.40 
Total 344.73 396.26 206.40 

Cash expenses: 

Seed 23.48 23.48 23.48 
Fertilizer 39.61 37.62 34.24 
Chemicals Le 12.87 E2587 
Custom operations 49.32 Sins S28) 
Fuel, lube, and electricity 43.98 42.41 32.80 
Repairs 22.03 Domce Zoe oo 
Hired labor 12.64 12.87 12.58 
Drying 26.18 30.58 31.62 
Technical services 5.54 5.54 5.54 
Total variable cash expenses 235.65 240.34 228.63 
General farm overhead Loe, 16.37 Loe 
Taxes and insurance 10.33 11.46 zs 
Interest 41.58 28.64 20700 
Total fixed cash expenses 68.28 56.47 53.66 
Total cash expenses 303.93 296. 81 282.29 
Receipts less cash expenses 40.80 99.45 -75.89 
Capital replacement 45.11 46.93 46.98 
Receipts less cash expenses and replacement -4,31 S25 52 ech 22.8 


ms a as sn a a a a ns en wn nn wn we a i i a Si SS SS SS SS Se ee Se SS 
SS SS SS SS SS 8 SS SS eS oS 8B SS SS SS 8S SS 8 SS SS SS SS SS SS 8S SSS SS 8S SSS SS SS SS 8S SS 8S SS SS SS SS SS 8S 5 8S 8S SS SS SS SSS 8S SS 5S SS SS SS SS SS SS SS SS SS 


Economic (full ownership) costs: 


Variable cash expenses 209,09 240.34 228.63 
General farm overhead 16.37 16.37 Loo 
Taxes and insurance 10.33 11.46 T2928 
Capital replacement 45.11 46.93 46.98 
Allocated returns to owned inputs: 
Return to operating capital 6.80 5.26 3.65 
Return to other nonland capital 10.03 10.09 10.25 
Net land rent 47,91 51570 22.70 
Unpaid labor ies 21.91 21.41 
Total economic costs S051. 404.12 361.65 
Residual returns to management and risk -49.00 =7.86 =155.25 
Harvest-period price (dollars/cwt) 8.03 7.90 3.98 
Yield (cwt/planted acre) 42.93 50.16 51.86 
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Table 8--United States: Rice production costs per planted acre, 


1984-86 
Item 1984 1985 1986 
Dollars 
Cash receipts (excl. direct Gov't payments): 
Primary crop S95ez22 430.71 224.65 
Total 3595922 430.71 224.65 
Cash expenses: 
Seed B57 51 2Aend 24.14 
Fertilizer S570) 34.06 OL eU 
Chemicals 5.51 5769 BIS 
Custom operations 47.92 49.09 49.06 
Fuel, lube, and electricity SSe 2 aie SF 26.67 
Repairs 287525 29.16 29057 
Hired labor 15.90 16.38 15.90 
Purchased irrigation water 20.45 20729 Lovsz 
Dry ing 32.04 34.67 35.98 
Technical services 5.24 Seok og 26 
Total variable cash expenses LO Sno 256.43 242.85 
General farm overhead 235307 252.85 22256 
Taxes and insurance T2326 VS515 13.88 
Interest 54.02 40.02 55728 
Total fixed cash expenses 89,95 P1202 TLae 
Total cash expenses 345.08 55-45 314.57 
Receipts less cash expenses 48.14 97.26 -89.92 
Capital replacement AOETI oi Zi. Da U 
Receipts less cash expenses and replacement =957 45.99 =14942 
Economic (full ownership) costs: 
Variable cash expenses 2552 15 256.43 242.85 
General farm overhead LoeOd 23.85 22056 
Taxes and insurance 12926 1S.85 13.88 
Capital replacement 49.71 See 51356 
Allocated returns to owned inputs: 
Return to operating capital 7.88 6.09 4.19 
Return to other nonland capital 10.12 9.98 10°17 
Net land rent 68. 86 75.88 SLEOS 
Unpaid labor 27.07 27.90 27.08 
Total economic costs 454.70 464.54 403.86 
Residual returns to management and risk -61.48 “35 85 Ss=17 Or) 
Harvest-period price (dollars/cwt) 8.05 8.01 4.01 
Yield (cwt/planted acre) ; 48.87 53.78 55.98 
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formerly listed under ''chemical expenses'' is now allocated to custom 
operations. Also, purchased water costs have now tripled along parts of 
the gulf coast. Total expenses, however, are similar between surveys. 


Farm legislation in 1985 had a major effect on 1986 COP receipts and 
returns by providing marketing loans and certificates to producers and by 
reducing U.S. rice prices to near the world level. The results of the 
legislation are considered outside the harvest-period prices used in the 
COP accounts and are not included in the budgets. As a result, net 1986 
COP rice returns are difficult to interpret, compared with other crops. 


Average 1986 yields increased 2.2 hundredweight (cwt) over 1985, causing 

drying costs to increase to $36. Other fuel costs, however, fell to $27 

per acre, causing total variable expenses to go from $256 in 1985 to $243 
in 1986. Interest expenses fell $5 per acre, and fixed expenses totaled 

$72. All cash expenses were $315, and economic costs fell to $404. 


Costs varied widely among the areas. Cash expenses were lowest in the 
non-Delta area of Arkansas (the major production region). Total cash 
expenses were $252 in 1986, down $20 from 1985 (table 4). Total economic 
costs were $362, down $77 from 1985. 


Costs were highest in California where cash expenses averaged $437 per 
acre and economic costs, $523. Medium/short-grain varieties predominate 
in California where yields are 50 percent higher than those of long-grain 
varieties grown in other regions. The average price for 
medium/short-grain rice is 10-15 percent lower, so the higher California 
costs are not necessarily balanced by higher receipts. 


Cash costs of producing Delta (Arkansas, Mississippi, and Louisiana) rice 
fell $15 to an average $282 in 1986. Customwork was the highest single 
expense item, followed by fertilizer, fuels, and drying. Total economic 
costs fell 11 percent, averaging $362 per planted acre. 


Gulf coast cash costs were led by custom expenses ($55) and purchased 


irrigation water ($53). Drying costs were close behind at $48. Total 
variable costs averaged $288, and total fixed costs averaged $59. 


25 


=~ AL 
[bef 
La ‘ 


ESTIMATION OF RICE COSTS OF PRODUCTION: 
A FARM-LEVEL BUDGET GENERATOR APPROACH y 


Dargan |Glaze 
= 


The Farm Sector Financial Analysis Branch estimates enterprise costs of 
production (COP) budgets for major program commodities. A computer 
model, generically called a "budget generator,'' is used to estimate these 
budgets. The budget generator, which has been used by the U.S. 
Department of Agriculture (USDA) since the midseventies, uses average 
State or region level estimates of input use and prices, as well as other 
commodity production practice data from farm-level surveys, to estimate 
aggregate-level budgets. An alternative approach is being tested to use 
farm-level survey data to estimate the costs-of-production (COP) 
enterprise budgets, rather than the average estimates presently being 
used. 


This paper presents the farm-level approach to estimating enterprise 
budgets and to compare and contrast the result of this approach with the 
cost estimates using the more aggregated budgeting procedure. The 
current enterprise budget generator process is briefly described and the 
farm-level budgeting approach is presented. The two methodologies are 
compared and contrasted using survey data for rice. 


Current Budget Generator 


The Farm Cost and Returns Survey (FCRS) is a full probability, multiframe 
sample survey of farm costs, returns, and production practices. Data 
from this survey are sorted by State, which is the lowest level of 
disaggregation. Input levels and production practices for rice are 
estimated from the final State data set. Averages for seeding rates, 
fertilizer use, custom operations, machinery use, and other data are 
determined from this State-level survey data. 


Figure 1 (p. 10) illustrates the organization and flow of data through 
the Firm Enterprise Data System (FEDS) budget generator process.1/ The 
"budget generator" is simply a large computer program that assembles data 
using $six major data files to calculate costs. Parameter data sets allow 
the input of the costs of items (such as fertilizer and fuel) that do not 
change by commodity within a State. Each State has its own parameter 
set. The budget generator uses machinery complements and equipment sets 
to calculate ownership and operating costs. These files contain prices 
and engineering coefficients for each of the major machinery items. 
However, machinery complements are used primarily for crops and equipment 
sets are used for livestock. Each type of farm has a different set of 
machinery and equipment in terms of items owned and operated, age, and 


Glaze is an agricultural economist in the Farm Sector Financial. 
Analysis Branch, Agriculture and Rural Economy Division, ERS, USDA 


1/ McElroy, Robert G. Major Statistical Series of the U.S. Department 


of Agriculture-Costs of Production, AH-671, Vol. 12, Econ. Res. Serv., 
UsS.e Dept? vAgrs, Sept. 19677 
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size. The irrigation complement contains descriptive data for about 400 
1rrigation systems used to compute irrigation costs. The lists are used 
for printing the final budget. The budget files consolidate the other 
files by indicating the appropriate machinery complement, parameter set, 
and other data to be used and define the production practices, times 
over, crop yields, and other information specific to an enterprise. 


The budget generator combines all the input files to estimate State-level 
enterprise budgets that summarize all costs and returns associated with 
the production of a specific commodity. The State data are then 
aggregated into regions with each budget weighted according to the amount 
of production represented by each budget. The computer data are updated 
when necessary or when new survey data become available. 


Alternative Budget Generator 


The alternative approach uses a FORTRAN computer programming model that 
directly uses the FCRS data at the farm level. This approach will be 
referred to as the farm-level budget generator (FLBG) because it uses the 
farm as the lowest level of disaggregation. The FEDS, however, uses the 
State level as the lowest level of disaggregation. 


Figure 1 below illustrates the organization and flow of data through the 
FLBG process. The organization is similar to the FEDS process. There 
are four files that provide data: FCRS data set, parameter sets, 
machinery complements, and equipment complements. The FLBG directly 
accesses the FCRS data, one observation at a time. The parameter sets, 
machinery complements, and equipment complements serve much the same 
purpose as they do with the FEDS, although these data files are more 
extensive to meet the additional data requirements of the FLBG. For 
example, instead of having an average machinery complement limited to 100 
pieces of equipment, all machines reported by farmers in the FCRS are 
included, giving a more precise cost estimate. 


The FLBG estimates an enterprise budget for each observation, thereby, 
using the actual farm-level data rather than State-level averages. The 
input levels used in the FLBG to estimate individual producer budgets are 
the actual input levels the producer reported. 


To estimate a regional, weighted average costs of production, a data set 
consisting of budget data for each producer is created and then weighted 
by the amount of production represented by each budget. The budget data 
are aggregated to produce the COP enterprise budgets for regions and the 
United States. As with the FEDS, the FLBG can be updated to estimate new 
budgets as new data become available. Because there are fewer data files 
(four files), the updating process is simplified. 


Rice--A Test Case 


Rice is the first crop to be used as a test for the FLBG. Rice 
production in the United States is primarily located in five States 
(Arkansas, California, Louisiana, Mississippi, and Texas). USDA has 
defined four major rice production regions: (1) Mississippi River Delta 
(includes the Delta areas of Arkansas, Louisiana, and Mississippi), (2) 
Arkansas, Non-Delta (includes the Grand Prairie and Northeast Arkansas), 


oy 


(3) Gulf Coast (includes Southwest Louisiana, Upper Texas Coast, and 
Lower Texas Coast), and (4) California. 


Tables 1-4 show the results obtained using the two approaches to estimate 
cost per planted acre for each of the four COP regions during 1984-86. 
Table 5 shows the results for the United States. 


Yields used by the FEDS are season averages reported by the National 
Agricultural Statistics Service (NASS) and crop prices are averages of 
harvest-month prices. Y‘elds used in the FLBG procedure are averages 
based on producer survey responses, while crop prices are the same as 
prices used for the FEDS. Differences in cash receipts arise as a result 
of yield differences. 


As the tables indicate, there are slight differences in the cost 
estimates obtained from the use of the two estimation procedures. Most 
of the difference can be attributed to the level of disaggregation. 
Because the FEDS uses State-level averages, some of the variations that 
exist at the farm level are removed. When the FLBG data are weighted and 
aggregated, more variability is retained and reflected in the aggregated 
budgets than with the FEDS. Most of the equations are identical between 
the two approaches, but farm-level variations account for much of the 
difference in results. However, farm-level variations do not explain all 
of the difference that exists. 


Irrigation expenses are contained in both the fuel, lubrication and 
electricity expenses and repair expenses on the FEDS, but irrigation 
expenses, including irrigation electricity costs, are a separate budget 
item on the FLBG. If the fuel and lubrication expenses on the 1984 


Figure 1 Farm—level budget generator (FLBG) flow diagram 
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Table 1--Arkansas (non-Delta): Rice production costs per planted acre 
generator and the fim enterprise data system, 1984-86 1, 

















1984 1985 1986 
Iten FLBG~—sSOFEDS FLBG ~~ FEDS FLBG ~~ FEDS 
Dollars 
Cash receipts (excl. direct Gov't payments): 
ery crop 404.36 379.02 423.11 445.69 210.82 224.13 
Tota 404.36 379.02 423.11 445.69 210.82 224.13 
S 
Variable: 
Seal 25203.) 20.75 25,057 521.78 25.05 Secla/8 
Fertilizer 29.46 27.89 285607 27-11 25.66 - 24.17 
cals. 0.94 1.21 0.945 2152) 0504 Gare ce 
Qustan_operations + 39.74 37.50 39.74 37.50 SOAs mole OL 
Fuel, lube, amd electricity dt 520) 40; 28 9.92 44.70 5.68 30.95 
ie NG HR RE RE WG RS 
Tesaical services 3:95 5.28 4.00 5.28 3:42 5.28 
Irrigation 2 36.04 -- 65.70 -- 34.39 -- 
Hired labor 16.78 16.95 16.78 16.92 16.78 16.43 
Purchased water oO) 00 55 .00 abs 0,0) 
Total variable expenses 198.13 214.26 195.70 211.41 186.51 194.31 
Fixed: 
General farm overhead 20.78 17.78 21.60" 17.78 11629. 17:10 
Taxes insurance ak alley 8.16 12.19 8.55 12.94 
Interest __ 54.94 45.16 Sic “31210 29.95 27.83 
Total fixed cash expenses 83.49 74.21 86.87 61.07 49.83 57.88 
Capital replacement 51079 90.15 37.71 57.84 36.94 57.74 
Total cash expenses and capital 
replacement costs re 319.41 344.62 320.28 330.32 273.24 309.95 
Receipts less cash expenses and 
capital replacement 84.95 34.40 102.83 115.37 -62.42 -85.80 | 
Economic (full ownership) costs: 
Variable cash expenses 198.13 214.26 195.70 211.41 186.51 194.31 
General farm overhead 2058/8 2 17578 21560. 17:78 11529 P1710 
Taxes and insurance feline LIZ Soe 12r19 8.55 12.94 
Capital replacement S770.) D0sLo 37.71 57.84 36.94 57.74 
Allocated retums to owned inputs: 
Retum to operating capital | 6.48 6.86 5.00 5.19 Ss 00seo. 04 
Retum to other nonland capital 1220590 10.97 1S AS ey elOS 12.09 10.86 
Net land rent 94.79 78.15 96.77 85 $4590" 3/.77 
id labor 60.76 28.86 59.90 28.81 58.03 _27.98 
otal economic costs 430.15 424.30 438.27 438.84 371.97 362.24 
Residual retums to management and risk -34.79 -45.28 -15.14 6.85 -161.15 -138.11 
Harvest-period price (dollars/cwt 8.19 8.19 Seals e Onl Gill eae 
Yield cut /planted ae mas 49.37 46.28 49:57 52.01 49.37 52.49 





-- = Not applicable. sme 
1/ FLBG results are preliminary. 
2/ Irrigatim S are a separa 


te line item for FLBG. 


us fam-level budget 








In FEDS, irrigation expense: 


expense S, 
including irrigation electricity costs, are included in both the fuel, lube, and electricity 


expenses and repair expenses. 
Source: 1984 Farm Costs and Retums Survey. 
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Table 2--Califomia: Rice pao per planted acre by the fam- 











level budget generator 





firm enterprise data system, 1984-86 1/ 
1984 1985 1986 
Item FLBG~=s FEISS FLBG~—sCFEDS FLBG~=s FES 
Cash ipts (excl. direct Gov't ts) Dollars 
Teceipts (excl. direct Gov't payments): 
Pri crop 536.03 534.86 518.47 531.88 258.53 281.08 
Total 536.03 534.86 518.47 531.88 258.53 281.08 
Cash ee 
Variable: 
Seed S270) 220,50 31.20 126.560 31.20 26.56 
Fertilizer 43.95 37.38 Ale 224. 10 40.30 33.78 
icals SCO wee 0,00 695.0.) 505 aoe 
Custam operations 75.58 $8.34 75.58 59.34 75.58~ (59579 
Fuel, lube, and electricity 9.82 26.82 9.18 02 00.8 a hte oe 
Repairs 13.19 34.65 13.19: 335.07 13.192 355509 
Drying 45.38 46.04 45.38 47.33 45.3583 50516 
Technical services 205 38.26 94 8.28 Pay Baoan ey 
Irrigation 2/ 9.12 -- 9.05 -- 8.70 -- 
labor 55.99 19.39 55.99 20.43 55.99 20.10 
sed water TZ 24, 85 1270024, 05 127 baa ee 
Total variable expenses 303.24 288.29 299.79 289.36 293.69 282.47 
Fixed: 
General farm overhead 36.84 55.16 OLA 2am aen jay 8 53. 
Taxes and insurance O:025 22.28 AAO 22089 7.50 Sey S50 
Interest __ 88.02 108.99 87.07 _ 86.75 Sl. ge 
Total fixed cash expenses 131.48 186.43 130.59 164.40 81.96 154.21 
Capital replacement 34.16 62.22 34.21 62.83 53.82" 7 *O5sa0 
Total cash and capital 
pps a 468.88 536.94 464.59 516.59 409.47 500.13 
Receipts less cash expenses and 
capital replacement 67.15 -2.08 53.88 15.28 ~=159.94 =719"05 
Economic (full ownership) costs: 
Variable cash expenses 303.24 288.29 299.79 289.36 293.69 282.47 
General farm overhead 36.84 55.16 56.42) ee 55nL0 2.96 53.06 
Taxes and insurance GiOZ mee 22ez5 7.10 22.49 7.56 423.50 
Capital replacement ar) OmmO2ecc 34.21 62.49 33.82 63.45 
Allocated retums to owned inputs: 
Retum to operating capital. : 10.05 F-00gees 1. OO Ss / eens 
Retum to other nonland capital 2S Ses 2227 11.49 11.71 1b. 59 eer 
Net land rent 142.87 111.15 136.83 108.45 91.53 48.78 
ine labor | 57.94 33.0 60.74 34.79 58.98 34.21 
otal economic costs 603.73 594.39 594.26 592.68 526.48 523.08 
Residual returns to management and risk ~67.70 -59.53 -75.79 -60.80 -267.94 -242.00 
Harvest-period price plate et) 1.05 mere 72584738 3.68 3.68 
Yield (cwt/planted acre (Ol Zoe UL LU 70525) 2.07 70,125" 7 76338 


-- = Not applicable. aah 
1/ FLBG results are prel 
2/ Irrigation expenses are a 


including irrigation electricity costs, are incl 


expenses and repair expenses. 


Source: 1984 Farm Costs and Retums Survey. 
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te line item for FLBG. In FEDS, irrigation expenses, 


uded in both the fuel, lube, and electricity 


Table 3--Gilf Coast: Rice production costs per planted acre by the fam-level budget generator 
and the firm enterprise data ea 1984-86 1/ Pate 





1984 1985 1986 
Item FLBG—sOFEDS FLBG~—sOFEDS FLBG sO FEDS 





! Dollars 

Cash receipts (excl. direct Gov't payments): Eee 
ety crop 590297 75/1.09° 382740) 384513" 192.16 °210,18 
To eo0re) @5/1.09  § 382.407 384.15" 19216 © 210,18 








Ss: 


Variable: 
Seed. Slv4i 925.14 Olea 25255 S104 e200 200 
Fertilizer 44.45 40.05 43.13 38.74 40.24 35.79 
Qemicals A275 4.45 aoe 425 ae Ouee 504 
Qustam_ operations 3 D2, 0l EDO; Ol 52.62 54.4 52.62 54.69 
Fuel, lube, amd electricity 14.44 32.84 TZ ole 6.64 20.14 
Doane 3007 a3) S8L07 4a Seay deste 
Technical services 254° oe 3,40 2.53 3.40 2iAQmanN S352 
peared 2/ 32.94 -- 52507 ~~ 31.44 ~~ 
Hired labor— NOS ae 15-38 19517a) 16.45 JON Hae 15597, 
sed water 16.65 55.09 16.65 54.65 16505852258 
Total variable expenses 269.58 296.17 265.65 299.58 255.93 287.60 
Fixed: 
General fam overhead 250 oe 19526 24.92 19.25 15.39 18.44 
Taxes and insurance 910/  9.05 10.21 10.29 10.74 11.07 
Interest _ 50.20 44.57 ASE52m S5eee 27.91 29.61 
Total fixed cash expenses Boo ero LA0 83.65 62.76 54.04 59.13 
Capital replacement 39.25 39.80 39.22 40.57 38.55 40.98 
Total cash and capital 
Sabet OS a 394.20 400.43 388.52 402.91 348.52 387.71 
Receipts less cash expenses and 
pital replacement Zeal] 4257.74 -6.12 -18.78 -156.36 -177.53 
Economic (full ownership) costs: 
Variable cash e Ss 209998. 200.17 45 209;65, 9299-758. 255,95: 2287-60 
General farm overhead 25.50 19.26 24,925 195 15.39 18.44 
Taxes and insurance 9:67.97) 9.65 LOR Ta LOZ 10774517. 07 
Capital replacement 39.25 39.80 S922 40:57 38.55 40.98 
Allocated retumms to owed inputs: 
Retum to operating capital 8.85 8.67 6.82 6.85 4: (e474 
Retum to other nonlamd capital 1,94 5 8.22 JES cape 1505 Taogmeer el) 
Net land rent B20 mn O20 80.03 55.60 46.60 22.38 
id labor 81.28 26.18 S615 Ze 28.02 82.86 27.18 
otal economic costs 524.27 460.63 520.69 468.11 462.45 420.57 
Residual retums to management and risk -127.90 -88.94 -138.29 -83.98 -270.29 -210.39 
Harvest-period price (dollars/cwt Selmer Osco 1.942 -¥.1.94 3.99 3.99 
Yield cut /planted os agit} 48.16 45.15 48.16 48.36 48.16 52.63 


-~ = Not applicable. a 
Vy) tie Bea Sneed eres te line item for FLBG. In FEDS, irrigatim S 
rrigation expenses are a separate line i 0 ; expenses , 
Peet ope electricity costs, are included in both the fuel, lube, and electricity 
expenses and repair expenses. 


Source: 1984 Farm Costs and Retums Survey. 
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Table 4--Mississippi River Delta: Rice tion costs Be planted acre by the farm-level budget 








generator and the fim enterprise data system, 1984-86 1/ 
1984 1985 1986 
Item FLBG~=s FES FLBG~=s FES FLBG-~—sSOFEIS 
Dollars 


Cash receipts (excl. direct Gov't payments): 
Pri crop 361.00 344.73 355.15 396.26 178.935 206.40 
Total 361.00 344.73 355.15 306.26 178.93 206.40 








Variable: 
Seed 28.89 23.48 29.89 23.48 28.89 23.48 
Fertilizer 39.20 39.61 Biel oe ole 33.92 34.24 
Chemicals 12,45° 12587 12745) 8) 12.450" SEZ 87 
Qustom operations 40.39 49.32 40.39 51.75 40:39 S227 
Fuel, lube, amd electricity 8.21 43.98 6.98 42.41 3.86 32.80 
Repairs 10.68 22.03 10,71 “eare2 10. 7L Zao) 
Drying 55.25" 26.18 S529 roy. oe S552 eboeee 
Technical services B57 2 ae5.54 5.50) 5,54 2 BO ios oF 
Irrigation 2/ 23.87 -- 23.68 -- 22.78 -- 
Hired labor 19.81 12.64 19.81 12.87 19.81 12.58 
Purchased water 09 .00 09 .00 09 00 
Total variable expenses 220.39 235.65 217.54 240.34 209.02 228.63 
Fixed: 
General farm overhead 20.98 16.37 21,03) 1023) 12.02 35875 
Taxes and insurance 6:07. G1035 6.37 11.46 .06 je lgeas 
Interest __ 48.50 41.58 48.64 28.64 2/3 32 eoc OD 
Total fixed cash expenses 75.55 68.28 76.04 56.47 46.00 53. 
Capital replacement DA ole eae. kl 34.46 46.93 33.79 46.98 
Total cash expenses and capital 
replacement costs au 330.45 349.04 328.04 343.74 288.81 329.27 
Receipts less cash expenses and 
Capital replacement 30.55 -4.31 27.11 52.52 -109.88 -122.87 
Economic (full ownership) costs: 
Variable cash expenses 220.39 235.65 217.54 240.34 209.02 228.63 
General farm overhead 20.98. 16.37 21.035° 16237 12-02 715070) 
Taxes and insurance 6.07, 310.355 6.07 AL.46 6.66 12.28 
Capital replacement Das) 45.11 34.46 46.93 33.79 46.98 
Allocated retums to owned i : 
Retum to operating capital. 7.20 _ 6.80 BDO 05620 4. O7 =, eot0 
Retum to other nonland capital 10.28 10.03 TORT? 7210.09 9.83 10.25 
Net land rent 74.88 47.91 68.96 51.76 54.99 22.70 
d labor . SOs. ez) o 38.16 21.91 36.97 21.41 
otal economic costs 413.02 303./53 402.25 “404° 12"" "367755 como 


Residual retums to management and risk -52.02 -49.00 -47.10 -7.86 -188.42 -155.25 


Harvest-period price tate a) 8.03 8.03 7.90 7.90 5.98 © oo,98 
Yield (awt/planted acre 44.96 42.93 44.96 50.16 44.96 51.86 


-- = Not applicable. ei 

1/ FLBG results are preliminary. oe ree sped 
_ 2/ Irrigation expenses are a separate line item for FLBG. In FEDS, irrigation expenses, 
including irrigation electricity costs, are included in both the fuel, lube, and electricity 
expenses and repair expenses. 


Source: 1984 Farm Costs and Retums Survey. 








Table 5--United States: Rice tion costs per planted acre by the fam-level et rator 
and the fi ise da eek aE ee 





1m enterprise data system, 
1984 1985 1986 
Item FLBG = FLBG 2/ FEDS FLBG~=s FES FLBG = FEDS 





: : Dollars 

Cash receipts (excl. direct Gov't payments): eo ier: 
ar eeey LUD 409.43 409.43 393.22 407.40 430.71 203.95 224.65 
Tota 409.43 409.43 393.22 407.40 430.71 203.95 224.65 








Variable: ; 
Sead 28-00 e2o.09 25,5) 928.39 © 24/21 28.30 = 24.14 
Fertilizer Ole Se ro) .02) 655.01) 956518 9 34°06) 33,506 31.20 
Chemicals D U0mmmOs00. _°5. 5] 5.06 5.69 Sm 65.0 
Custom cee cigie a 48.06 48.06 47.92 48.06 49.09 48.06 49.06 
Fuel, lube, am electricity 11.24 11.24 ae OF 75-8 51557, 5a5% = 20.07 
Repairs Ue Omer cOmaco com el LZ14gP 296° ‘LisZley 29.37 
Drying ; Die OEE OLS IDF DL. 04 52.99. 94.07, 52,95 09.98 
Technical services S509 Bn o.09 95.24 Oe OTOL 2.07ae 5328 
Poe 3/ 28.88 28.88 -- 28.65 fa aon -- 
Hired labor— Po. 04mm. 04) 15:90" 9 25954 16538 925.34 : 
water GZ la 05 210 920.45 6.21 20.29 G; 21a 19, 52 
Total variable expenses 759, ILE L99-92, 290,154 202.0) 250,45 224.11" 242.85 
Fixed: 
General farm overhead ZA. 2 col) 29,0), 24,50, 25,80. 14.09, 22.56 
Taxes and insurance 1 emer eto. 20 Selo elo. 15 8.57 13.88 
Interest __ 50,000 90.00 654.02) 56.97 40.02 = SIS 709 35.28 
Total fixed cash expenses B8;02G6,02 a 89,95) 89 Aa, 77.02 9 54.36 71.72 
Capital replacement DO orale ear Lae 0, GL ol. 2), 00.24. 651550 
Total cash and capital 
ects: a 361.49 366.07 394.79 359.23 384.27 314.71 366.07 
Receipts less cash expenses and 
capital replacement 47.94 43.36 -1.57 48.17 45.99 -110.76 -141.42 
Economic (full ownership) costs: 
Variable cash expenses BO50Le 255092) 255.158 252,879 250/495 224511 242,85 
General farm overhead ZALA® WAEZISZ5 O18 245555 23.85, «Wdi09e 22250 
Taxes insurance a See J eh 2c GP Seals.) 8.57 13.88 
Capital replacement D095 me Sle ota, Lime oO, 01 s5122/ —1 30,247. -51.50 
Allocated retums to owned inputs: 
Retum to operating capital | PERT FREY aay. 5.97 6.09 4.35 _4.19 
Retum to other nonland capital TO: B0ee 20. Glee 10.12 10,89 99798. 10555" 10.17 
Net land rent 93.46 93.46 68.86 92.46 75.88 57.65 31.63 
vee labor . OO; Sl@ 00881 27,07 a.62.05e 27:90," 59.95 27.08 
otal economic costs 477.62 482.20 454.70 473.63 464.54 415.25 403.86 
Residual retums to management and risk -68.19 -72.77 -61.48 -66.23 -33.83 -211.30 -179.21 
Harvest-period price (dollars/avt 5.05 gmeO- 00 smun G0) 8.01 8.01 AOL) 4.01 
Yield Cut planted as et) 50.86 50.86 48.87 50.86 53.78 50.86 55.98 
-- = Not eee ae 
results are preliminary. 
2/ FLBG adjusted for capital replacement difference. are y's 
_ 3/ Irrigation S are a Separate line item for FLBG. In FHS, irrigation expenses, 


including irrigatim electricity costs, are included in both the fuel, lubé, and electricity 
expenses and repair expenses. 
Source: 1984 Farm Costs and Retumms Survey. 
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FLBG are combined with the repair expense and irrigation expenses, the 
FLBG estimate of $51.32 can be compared with the FEDS estimate of $66.95 
in table 5. 


Another procedural difference affecting the budget results is the 
allocation of certain farm-level whole farm costs to the rice 

enterprise. The costs are allocated to the rice enterprise by prorating 
the total cost for the farm by the ratio of the value of rice production 
to the value of total production to estimate the rice component of that 
cost. This procedure was used for labor (hired and unpaid), general farm 
overhead, and cash interest payments. 


The most important difference between the two budget generators is the 
estimation of machinery use. This difference is reflected in variable 
expenses through fuel, lubrication, and repair expenses, as well as in 
fixed expenses through tax and insurance expenses and capital replacement 
costs. The difference between the two approaches occurs as a result of 
the machinery complements used to estimate the machinery-related budget 
items. 


The FEDS used a machinery complement based on State-level averages of 
commonly used equipment, while the FLBG uses a machinery complement based 
on the pieces of equipment the producer actually used. When the survey 
data are analyzed for use in creating the FEDS machinery complement, 
there is a limit of 100 machines so only the most commonly used machines 
are included. Less common machines are accounted for by including their 
"times-over"' requirements with the more common machines. While all labor 
is accounted for, machinery costs are priced at the level of the more 
common, and often more costly, machines. 


The reason FEDS includes some machines and excludes others is that the 
computer model is designed to handle only 100 machines at a time in the 
machinery complement. Because the FLBG does not limit the number of 
machinery items that can be used, smaller and older machines, which tend 
to have lower costs, are included in the survey. 


The calculation of capital replacement costs does differ between the FEDS 
and FLBG. The FEDS estimates capital replacement costs based on the 
average age for the machinery, while the FLBG uses the total useful 

life. This is why the machinery-related items, such as capital 
replacement costs, are lower ($36.95 1984 FLBG versus $49.71 1984 FEDS) 
(table 5). For example, the annual replacement cost for a specific piece 
of equipment, such as a field cultivator (24 ft) in the Gulf Coast region 
is $3.12 using the FLBG and $6.24 using the FEDS. The difference is the 
result of dividing the purchase price less salvage by the manufacturer's 
estimate of hours of useful life (FLBG) or by the product of the hours of 
annual use multiplied by the years of assumed useful life (FEDS). 


Table 5 also shows the results of incorporating the FEDS method of 
calculating capital replacement costs into the FLBG model for 1984. The 
new estimated budget is adjusted for capital replacement differences. 

The capital replacement cost of $41.53 can be compared directly with the 
capital replacement cost of $49.71 from the FEDS. The difference between 
the two is the result of the different pieces of machinery used in the 
machinery complements. 
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Summary 


The major difference between the FEDS and FLBG is the level of 
disaggregation. Because the FEDS uses the State level as the lowest 
level of disaggregation, State-level averages are used to estimate COP 
enterprise budgets. The alternative approach, FLBG, uses the farm level 
as the lowest level of disaggregation. The FLBG estimates an enterprise 
budget for each farm observation of the survey, which is weighted and 
aggregated to estimate the COP enterprise budgets. 


Enterprise budgets estimated from farm-level data should provide more 
accurate estimates of production costs than those estimated from averages 
at a higher level of disaggregation. The State-level averages used by 
the FEDS removes some of the variation that exists in the farm-level 
data. Even though most of the equations used to calculate budget items 
are identical, the variability in the data is reflected by the 
differences in the budget results shown in the tables. 


Another difference between the two approaches is machinery use. The FEDS 
used a machinery complement based on State-level averages of commonly 
used equipment, which overstates the expenses related to machinery use, 
such as capital replacement cost. The FLBG used a machinery complement 
based on what the producer uses. 


There are advantages and disadvantages with both approaches. The major 
advantage of the FLBG is that it enables us to use farm-level survey data 
to conduct a more detailed analysis of production practices, input use, 
and prices. Although the results of the FLBG are similar to that of the 
FEDS, the FLBG must still be more thoroughly evaluated to determine if it 
can be used to replace the current budget generator. 
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’" BCONOMICS OF SIZE FOR Y.S. RICE FARMS 
BY FARM SIZE, 1984 


Michael |Salassi 


One of the major areas of discussion in farm financial analysis centers 
around the level of production costs for different sizes of farms. Costs 
of producing a particular commodity are generally assumed to be lower, on 
a per unit basis, on larger farms than on smaller farms. However, many 
factors influence the level of costs on a particular farm. Farm size, 
degree of specialization, machinery and equipment investment, farm debt 
structure, and managerial ability all play a significant role in 
determining the level of commodity production costs. 


This paper provides some information on production cost differences by 
size of farm relative to U.S. rice production. Average rice production 
costs are estimated for different sizes of rice farms in the United 
States, as well as individual production regions. Data from the 1984 
Farm Costs and Returns Survey (FCRS) are used along with a farm-level 
budget generator to estimate rice production costs. In the first section 
of this paper, factors that influence the level of production costs for 
different sizes of farms are discussed. Next, procedures used to 
estimate the production costs are presented, followed by estimates of 
1984 rice production costs by region and size of farm. Finally, 
structural and financial characteristics of rice farms from the 1984 FCRS 
are used to provide some explanation for differences in cost levels for 
various farm sizes. 


Economies of Size 


Economies or diseconomies of size exist when the per-unit production cost 
of a particular commodity changes as farm size changes. When production 
costs per unit decline (increase) as farm size increases, economies 
(diseconomies) of size are said to exist. It is generally asstimed that 
for most agricultural commodities per unit production costs are lower for 
larger farms than for smaller farms. 


Economies of size exist as a result of two primary factors. Technical 
economies result in lower costs per unit because of division and 
specialization of labor, more efficient use of machinery and equipment, 
and more efficient management and production practices. Examples of 
technical economies include the use of eight-row rather than six-row 
equipment, resulting in less machine and labor hours per acre, or hiring 
labor to perform specialized tasks (such as monitoring irrigation water) 
to improve efficiency. 


Pecuniary economies result in lower production costs per unit because of 


lower per unit input prices paid as a result of bulk purchases. Larger 
farms may, for example, receive a volume discount on large purchases of 


Salassi is an agricultural economist in the Farm Sector Financial 
Analysis Branch, Agriculture and Rural Economy Division, ERS, USDA. 
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fuel or fertilizer. Pecuniary economies may also result from premiums 
received on commodity sales because of volume or other factors. 


Since economies of size assume that plant or farm size can change because 
resources are not constrained, it is a longrun concept. Economies and 
diseconomies of size are illustrated by a U-shaped longrun average cost 
(LRAC) curve. The LRAC is the "envelope" curve that is tangent to each 
Shortrun average cost (SRAC) curve at the point where the level of output 
for a given plant size is the most efficient. 


Methodology 


There are three general classifications of analytical techniques used to 
measure economies of size: (1) economic engineering or synthetic firm 
approach, (2) census data analysis and survivorship technique, and (3) 
cross-sectional analysis from actual firm data. This last classification 
can be further divided into three subcategories: (1) direct analysis of 
actual firm records, (2) composite firm budgets from actual firm records, 
and (3) standardized or adjusted data from actual firms.1/ 


The synthetic firm approach analyzes technical economies of size in a 
static framework, but pecuniary economies are often ignored. This 
approach is useful to show potential or theoretical economies of size and 
efficiencies. The use of census data to analyze economies of size is 
often undertaken to identify the most efficient size group and to analyze 
structural change. This approach assumes that only the most efficient 
firm can compete in the long run and ignores movement of firms into and 
out of a size group for reasons other than competitiveness. 


Cross-sectional analysis using standardized data from actual farms is the 
approach used in this study. This approach provides some insight into 
both technical and pecuniary economies of size. The major criticism of 
this methodology is that cost data obtained from actual farms may not 
contain technical efficiencies. The procedure does not provide the 
opportunity to analyze size classifications from an efficiency 
perspective, but it does provide insight concerning the real world 
efficiency of resource allocation.2/ For this reason, this study does 
not deal with economies of size in the traditional sense, instead it 
deals with the "economics of size." 


The term ''economics of size'' is used to describe the analysis of size 
relationships without determination of efficiency or optimality. Even 
though the concept of economies of size is an explanation of cost 


1/7 Madden, J. Patrick. Economies of Size in Farming: Theory, 


Analytical Procedures and a Review of Selected Studies, AER-107, Econ. 
Res. Serv., U.S. Dept. Agr., Feb. 1967. Miller, Thomas A. ''Economics of 


Size, Structural Change, and the Impact of a Family Farm Policy," paper 
presented at the Western Agricultural Economics Association Annual 
Meeting, Las Cruces, NM, July 21-22, 1980. 

2/ 'tEconomics of Size, Structural Change, and the Impact of a Family 
Farm Policy,'' and Smith, E.G., J.W. Richardson, and R.D. Knutson. Cost 
and Pecuniary Economies in Cotton Production and Marketing: A Study of 
Texas Southern High Plains Cotton Producers, Texas Agricultural 
Experiment Station Bulletin 1475, Texas A&M Univ., College Station, Aug. 
1984. 
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differences by size, the methodology used does not necessarily provide 
optimal or efficient input use or production practices. The emphasis of 
economics of size work is to analyze size classifications through the use 
of farm characteristics and the attributes associated with various farm 
classifications within an economic framework. 


The study area consists of the five States (Arkansas, California, 
Louisiana, Mississippi, and Texas) where rice production is primarily 
located. USDA has defined four major rice production regions: (1) 
Mississippi River Delta (includes the Delta areas of Arkansas, Louisiana, 
and Mississippi), (2) Arkansas, non-Delta (includes the Grand Prairie and 
Northeast Arkansas), (3) Gulf Coast (includes Southwest Louisiana, Upper 
Texas Coast, and Lower Texas Coast), and (4) California. 


The FCRS is a full probability, multiframe sample survey of farm costs, 
returns, and production practices across the United States for crop and 
livestock commodities. Enterprise budgets are estimated using FCRS data 
with the Firm Enterprise Data System (FEDS). The FEDS, which has been 
used by the U.S. Department of Agriculture (USDA) since the midseventies, 
uses State-level averages of input use in estimating enterprise 
production cost budgets.3/ The approach used for this study utilizes a 
farm-level budget generator (FLBG) to estimate cost budgets for 
alternative size classes. 


The advantage of using FLBG is that much of the variability and 
descriptive information associated with farm businesses is retained by 
using the farm level as the level of disaggregation. Characteristics of 
individual farms are more accurately reflected in the enterprise budget 
estimates. In addition, pecuniary economies are better captured using 
this procedure, although some individual input prices are not obtained in 
the survey and must be incorporated through the budget generator. 


The 1984 FCRS data for rice are used to analyze farm-size 
classifications. Average yields are based on producer survey responses, 
while crop prices are averages of harvest-month prices for each region. 
Survey observations were divided into three farm-size groupings of 1,000 
acres or less, 1,001-2,000 acres, and 2,001 acres or more. Frequency 
distributions were used to determine the number of farms within a 
specific acreage category. These particular acreage categories were 
chosen so that there were enough sample observations in each group to 
provide accurate estimates of rice production costs by farm size. 


Cost Differences by Farm Size 


Estimated average rice cost-of-production budgets for 1984 are presented 
in tables 1-10 by farm size for the United States and each of the four 
rice production regions. Costs were estimated on a per planted acre and 
per hundredweight (cwt) basis. Receipts were based on the average yield 
per planted acre within each size group and the average national or 
regional harvest-period price. 


3/ McElroy, Robert G. Major Statistical Series of the U.S. Department 


of Agriculture: Costs of Production, AH-671, Vol. 12, Econ. Res. Serv., 
U.S. Dept. Agr., Sept ai9s72 
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Two groups of cost and return measures are important in analyzing the 
cost structure of a particular farm size. Total cash expenses are the 
out-of-pocket costs incurred during the production process. Receipts, 
less cash expenses, give an indication of the relative cashflow position 
of the farm, with respect to an individual enterprise. Economic costs 
include variable cash expenses, general farm overhead, taxes and 
insurance, and capital replacement and also account for the opportunity 
costs associated with the use of owned inputs. These opportunity costs 
include allocated returns for the use of operating and other nonland 
capital, land, and unpaid labor.4/ Cash receipts, less total economic 
costs, are defined as the residual returns to management and risk and can 
be interpreted as the return to the operator's management and risk after 
all costs associated with the production of that particular enterprise 
have been accounted for. 


Average rice costs of production per acre by size of farm for the United 
States in 1984 are shown in table 1. Rice farms of 1,001-2,000 acres in 
size had the lowest estimated costs with average cash expenses of $299 
per acre and average economic costs of $469 per acre. Total cash 
expenses averaged $326 per acre on farms of 1,000 acres or less and $347 
per acre on farms greater than 2,000 acres. Total economic costs on 
these farms averaged $486 per acre and $476 per acre, respectively. 
Receipts, less cash expenses, were highest on farms of 2,000 acres or 
less at about $92 per acre and declined to about $70 per acre on larger 
farms. Residual returns to management and risk were approximately $8 to 
$18 per acre higher on the largest farms, primarily because of lower per 
acre charges for the use of nonland capital and unpaid labor. 


Production costs per hundredweight (cwt) for U.S. rice farms by farm size 
are presented in table 2. Farms of 1,000 acres or less and farms greater 
than 2,000 acres reported the highest average rice yields at 
approximately 51.9 cwt per planted acre. Rice farms of 1,001-2,000 acres 
reported average yields of 48.6 cwt per acre. Ona per cwt basis, 
average total cash expenses were estimated to be $6.27 on small farms, 
$6.15 on midsized farms, and $6.70 on large farms. Total economic costs, 
however, were lowest for farms greater than 2,000 acres at $9.20 per cwt, 
compared with $9.36 and $9.65 per cwt on smaller farms. Although 
receipts, less cash expenses, were less for the largest rice farms, lower 
total economic costs resulted in higher returns to management and risk 
relative to smaller farms. 


The largest rice farms in the Mississippi River Delta had the lowest 
estimated production costs per acre. Total cash expenses averaged $278 
per acre on these large farms (table 3). Smaller rice farms had total 
cash expenses in excess of $300 per acre. Economic costs on large farms 
were estimated to be about $396 per acre, compared with $445 per acre on 


4/ Charges for operating capital use a 6-month U.S. Treasury bill 
rate. Nonland capital costs are estimated as the value of nonland assets 
used in rice production multiplied by the rate of return on production 
assets. Net land rent represents a composite cash/share rental value and 
is estimated by taking the per-acre cash rental rate and the per-acre 
share rental rate (less real estate taxes) from survey data and weighting 
each by its share of total acreage rented. The value of unpaid labor is 
allocated to the rice enterprise based upon rice sales as a percentage of 
total farm sales. 
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small farms and $431 per acre on midsized farms. Lower average costs per 
acre and relatively higher yields resulted in significantly higher 
returns for rice farms in excess of 2,000 acres in size on both a cash 
cost and economic cost basis. 


Cash expenses per cwt increased from $7.37 for small farms to $7.55 for 
midsized rice farms (table 4). Large rice farms had estimated cash 
expenses of $5.99 per cwt. Total economic costs declined as farm size 
increased, ranging from $10.34 per cwt on small farms to $8.53 on large 
farms. Receipts, less cash expenses, were less than $1.00 per cwt on 
small and midsized farms and over $2.00 on large farms. 


Midsized farms in the non-Delta region of Arkansas had the lowest average 
expenses per acre associated with rice production. Total cash expenses 
on these farms were estimated to be $238 per acre, compared with $307 per 
acre on farms with 1,000 acres or less and $314 per acre on farms with 
more than 2,000 acres (table 5). This relatively large difference in 
cash expenses per acre also resulted in lower total economic costs per 
acre for midsized farms. Despite reporting lower average yields, 
receipts, less cash expenses, were highest on midsized farms, averaging 
approximately $48 per acre higher than on small farms and $59 per acre 
higher than on large farms. Returns to management and risk were 
approximately $50 per acre higher on farms up to 2,000 acres, primarily 
due to lower variable cash expenses per acre. 


Total cash expenses for rice production in the non-Delta region of 
Arkansas averaged $6.09 per cwt on farms of 1,000 acres or less, $4.97 
per cwt on farms of 1,001-2,000 acres, and $6.29 per cwt on farms of 
greater than 2,000 acres (table 6). Economic costs per cwt for small and 
midsized farms, however, were approximately the same, at about $8.73 and 
increased to $9.69 on the largest farms. Receipts, less cash expenses, 
were about $1.00 per cwt higher on farms of 1,001-2,000 acres, compared 
with the other two farm-size classes. 


Average cash expenses per planted acre increased with farm size on Gulf 
Coast rice farms. Total cash expenses ranged from $316 per acre on small 
rice farms to $398 per acre on large rice farms (table 7). Total 
economic costs were estimated to be $512 per acre on farms of 1,000 acres 
or less and about $530 per acre for larger farms. Smaller rice farms 
tended to have higher average receipts (less cash expenses) with an 
estimated $66 per acre, compared with less than $30 per acre for larger 
farms. Returns to management and risk, however, were greatest on the 
largest farms. 


Cash expenses per cwt were lowest on Gulf Coast rice farms of 1,000 acres 
or less. Average total cash expenses on these farms were estimated to be 
$6.81 per cwt (table 8). Cash expenses averaged $7.62 and $7.74 per cwt 
in the two larger farm-size classes. Farms greater than 2,000 acres had 
the lowest average total economic costs per cwt because of lower per acre 
opportunity costs for the use of owned inputs. Receipts, less cash 
expenses, declined as farm size increased from $1.43 per cwt on the 
smallest farms to $0.49 per cwt on the largest farms. 


Rice farms in California had estimated cash production expenses in excess 


of $400 per planted acre for all size classes (table 9). Average 
estimates of total cash expenses ranged from $406 per acre on farms up to 
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1,000 acres to $474 per acre on farms greater than 2,000 acres. Although 
total economic costs increased on midsized farms over small farms, the 
lowest estimates were observed on the largest farms, averaging $577 per 
acre. Receipts, less cash expenses, from rice production declined for 
larger farms because of higher average expenses and lower average 

yields. Returns to management and risk, after all economic costs were 
charged, were highest on farms greater than 2,000 acres in size. 


Total cash expenses per cwt of rice were estimated to be $5.64 on small 
farms, $6.05 on midsized farms, and $6.92 on large farms (table 10). 
Economic costs were approximately the same for small and large farms, 
around $8.40 per cwt. Total economic costs for midsized rice farms were 
estimated to be $9.18 per cwt. Receipts above total cash expenses per 
cwt declined for larger farms. Returns to management and risk were 
highest for small and large rice farms with slightly higher average 
estimates for the larger farms. 


Characteristics of Rice Farms by Farm Size 


Characteristics of rice farms in 1984 were estimated for each of the 
three farm-size classes from FCRS data. Average land use and tenure on 
rice farms are presented, followed by characteristics specific to the 
rice enterprise, including degree of specialization in rice production, 
average yields, and seeding and fertilization rates. Financial 
characteristics, including farm assets and debt as well as total income 
and expenses associated with all crop and livestock enterprises produced 
on the farm, are presented on a per farm and per acre of total land 
operated basis. Average number and size of tractors on rice farms are 
also included, along with information on field implements commonly used 
in rice production. 


Average land use and tenure on rice farms in the United States and in 
each major production region by farm-size class are shown in tables 
11-15. U.S. rice farms in the smallest size class averaged 585 acres 
(153 acres owned and 439 acres rented) and ranged from an average of 425 
total acres operated in California to 699 total acres operated in the 
Mississippi River Delta. Farms in the largest size class had average 
total farm acreages exceeding 4,000 acres for all rice-producing regions, 
except the non-Delta region of Arkansas where the largest rice farms 
averaged just under 3,000 acres. In the Mississippi River Delta, 
Arkansas (non-Delta), and Gulf Coast regions, rice was primarily grown in 
rotation with soybeans. Average soybean acreage per farm exceeded 
average rice acreage for all farm-size classes in the Mississippi River 
Delta and Arkansas (non-Delta) regions. Average rice and soybean 
acreages per farm were approximately equal on farms in the Gulf Coast 
region. California farms tended to produce primarily rice with smaller 
average acreages of other crops. 


Smaller farms tended to specialize more in rice production than larger 
farms (tables 16-20). Rice acreage as a percentage of total farm acreage 
was highest on farms of 1,000 acres or less in each production region. 
Across all farm sizes, farms in California had the highest estimated 
degree of specialization in rice production (table 20) and farms in the 
Mississippi River Delta had the lowest (table 17). 
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Average rice seeding rates on farms in each region are shown in table 

21. Farms of 1,000 acres or less in the Mississippi River Delta region 
tended to seed rice fields at an average rate of 163 pounds per acre, 27 
pounds more than midsized farms and 7 pounds more than large farms. Rice 
farms in the Gulf Coast region with 2,000 acres or more reported rice 
seeding rates 64 pounds per acre higher than smaller farms. Seeding 
rates in California were about 10 pounds per acre higher on farms greater 
than 1,000 acres compared with smaller farms. Arkansas (non-Delta) farms 
reported average seeding rates about the same for all sizes of farms. 


Fertilization rates on rice fields were about the same for the three 
farm-size groups across all U.S. farms, but varied within each region 
(table 22). Farms in the largest size class applied the most nitrogen to 
rice fields in the non-Delta region of Arkansas and the Gulf Coast with 
average rates of 144 pounds and 119 pounds per acre, respectively. 
Phosphate was applied in large quantities on rice farms in the California 
and Gulf Coast regions. 


Farms assets, debt, and net worth on rice farms as of January 1, 1985, 
are shown in tables 23-27. Farms greater than 2,000 acres had lower 
average debt/asset ratios than smaller farms in the Mississippi River 
Delta and Arkansas (non-Delta) regions but had high average debt/asset 
ratios in the Gulf Coast and California. Total farm machinery investment 
per acre generally declined for larger farms. U.S. machinery investment 
averaged $184 per acre on small farms, $109 per acre on midsized farms, 
and $101 per acre on large farms (table 23). Rice farms in California 
reported the highest average values of total farm machinery investment 
per acre, ranging from $384 on farms of 1,000 acres or less to $128 on 
farms greater than 2,000 acres (table 27). 


On a whole-farm basis, midsized rice farms in the United States were more 
profitable in 1984. With gross farm income of $192 per acre and total 
operating expenses of $139 per acre, U.S. rice farms in the 1,001-to- 
2,000-acre class reported average net farm income of $52 per acre (table 
28). Interest payments per acre were approximately twice as large for 
the other two farm-size groups, and operating expenses were also higher. 
California rice farms reported the highest levels of total farm operating 
expenses, less interest, with estimates of $317 per acre on small farms 
and $235 per acre on large farms (table 32). This region also reported 
the highest levels of interest expense ranging from $38 to $63 per acre. 
Interest expense per acre generally tended to be lower on midsized rice 
farms, compared with smaller- or larger-sized farms, except in the Gulf 
Coast region where interest expense per acre was about the same for all 
size groups (table 31). 


Tables 33 presents information on tractors commonly used in rice 
production within each region. The average number and size of tractors 
used across farm-size groups were very similar in the Mississippi River 
Delta, Arkansas (non-Delta), and Gulf Coast areas (table 33). Larger 
farms generally tended to use a larger number of tractors in connection 
with their rice enterprise. Although larger farms used more four-wheel 
drive tractors than smaller farms, two-wheel drive tractors were the most 
common type of tractor used in these regions. Crawler-type tractors were 
the most common type of tractor used on rice farms in California. 
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Implements listed in tables 34-37 represent the most common specific 
pieces of field equipment used by rice farms in each farm size group. 
Although different implements may be used by different farms to perform 
the same field operation, some useful comparisons between farm size 
groups can be made. For example, rice farms in the Mississippi River 
Delta with greater than 2,000 acres tended to use a tandem disk less 
times over fields than smaller farms. Rice farms greater than 1,000 
acres in size used levee plows less often than smaller farms. In the 
non-Delta region of Arkansas, larger farms also disked rice fields less 
often than smaller farms but used levee plows more often. Rice farms in 
each size group within a production region generally used the same type 
of implement in producing rice, although the percentage of rice acreage 
earch each implement was used varied from one farm size group to 
another. 


Summary 


This paper has presented estimates of 1984 rice costs of production as 
well as average structural and financial characteristics of different 
sizes of rice farms in major production regions. Production costs were 
estimated using a procedure that calculates rice enterprise cost budgets 
for individual survey farms using each farm's reported input use and 
machinery complement obtained from the 1984 FCRS. Weighted average cost 
budgets were then estimated for the United States as well as each 
production region by farm size. This approach differs from more 
traditional budget generator techniques that use average input uses and 
machinery complements to estimate cost of production budgets for a given 
State or region. 


Estimated production costs per cwt were found to be substantially the 
same from one farm size group to another in the United States. Total 
cash expenses ranged from $6.15 per cwt on farms of 1,001-2,000 acres to 
$6.70 per cwt on farms greater than 2,000 acres. Total economic costs 
were estimated to be $9.36 per cwt on small farms, $9.65 per cwt on 
midsized farms, and $9.20 per cwt on large farms. 


Average cost levels by size of farm varied from region to region. Larger 
farms in the Mississippi River Delta and Arkansas (non-Delta) appeared to 
have somewhat lower costs per cwt than smaller farms, although the 
direction of change in average costs was not consistent across all three 
size groups. Average total cash expenses in the Gulf Coast and 
California tended to increase as farm size increased. Total economic 
costs per cwt were lowest for rice farms with more than 2,000 acres in 
size in every region except the non-Delta of Arkansas where little 
difference in economic costs per cwt was observed across the three groups. 
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Table 11--United States: Average land use and tenure on rice farms 
by farm size class, 1984 1/ 





Farm size class 





Land 
1,000 acres 1, 001-2, 000 2,001 acres 
or less acres or more 
Acres 
Owned L535 239 1,971 
Rented: 
Cash 9] 265 913 
Share 266 876 1,597 
Free 82 16 2 
Rented out 6 4] 255 
Total operated 585 1555 4,228 
Planted acreage: 
Rice 181 260 835 
Barley 2/ 2 2 
Corn 63 6 30 
Cotton 9 42 180 
Oats 0 i 8 
Peanuts 0 0 3 
Sorghum Ae 72 103 
Soybeans 25 715 1,900 
Sugarbeets 0 2 8 
Sunf lowers 0 0 5 
Vegetables 2 1 18 
Wheat 56 182 683 
Pasture 17 4] 420 


1/ Numbers may not add due to rounding. 
2/ Average is less than 1.0. 


Source: 1984 Farm Costs and Returns Survey. 
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Table 12--Mississippi River Delta: Average land-use and tenure on rice farms 
by farm size class, 1984 1/ 


Farm size class 


Land 
1,000 acres 1,001-2,000 2,00) Sacres 
or less acres or more 
Acres 
Owned 172 SS, 2,000, 
Rented: 
Cash 229 672 935 
Share 305 588 136 a 
Free 0 0 2h 
Rented out 7 55 97 
Total operated 699 1,380 4,546 
Planted acreage: 
Rice 160 193 697 
Corn 0 2/ 2, 
Cotton 49 147 340 
Oats 0 0 I 
Sorghum 48 96 120 
Soybeans 330 698 2,905 
Sunf lowers 0 0 ah 
Wheat 44 98 1,071 
Pasture Ly 6 19 


1/ Numbers may not add due to rounding. 
2/ Average is less than 1.0. 


Source: 1984 Farm Costs and Returns Survey. 


Table 13--Arkansas (non-Delta): 








Average land use and tenure on rice farms 
by farm size class, 1984 1/ 


Farm size class 


Land 
1,000 acres 1,001-2,000 2,001 acres 
or less acres or more 
Acres 
Owned 164 220 1,416 
Rented: 
Cash 69 V2 191 
Share 242 1,003 1,402 
Free Lo 24 0 
Rented out 2 10 12 
Total operated 627 1,308 2,997 
Planted acreage: 
Rice 165 LLL 746 
Corn 2/ 0 28 
Cotton 165 222 746 
Oats 0 2 0 
Sorghum 23 63 116 
Soybeans 256 854 15592 
Wheat 93 267 57 
Pasture 16 5 0 


1/ Numbers may not add due to rounding. 


2/ Average is less than 1.0. 


Source: 1984 Farm Costs and Returns Survey. 
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Table 14--Gulf Coast: Average land use and tenure on rice farms 
by farm size class, 1984 1/ 


Farm size class 


Land 
1,000 acres 1,001-2,000 2,001 acres 
or less acres or more 
Acres 
Owned 94 183 1,381 
Rented: 
Cash 89 Sw) 15583 
Share Saf 891 2,102 
Free " 19 8 
Rented out 5 9 439 
Total operated 522 1,462 4,635 
Planted acreage: 
Rice 196 443 1,086 
Corn 4 21 51 
Cotton 0 0 ZS 
Oats 0 0 18 
Peanuts 0 0 US 
Sorghum 18 89 88 
Soybeans 192 416 968 
Wheat 6 3 156 
Pasture a2 259 1,004 


1/ Numbers may not add due to rounding. 


Source: 1984 Farm Costs and Returns Survey. 
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Table 15--California: Average land use and tenure on rice farms 
by farm size class, 1984 1/ 





Farm size class 





Land 
1,000 acres 1,001-2,000 2,001 acres 
or less acres or more 
Acres 
Owned D2 Ino! 3,842 
Rented: 
Cash 54 17 916 
Share 177 873 699 
Free 1 0 0 
Rented out 20 570 ¥2031 
Total operated 425 AZ 4,426 
Planted acreage: 
Rice 243 545 1,114 
Barley 1 39 14 
Corn ibs) 65 118 
Cotton 0 108 0 
Oats 0 0 30 
Sorghum i 8 BZ 
Sugarbeets 0 OZ 70 
Sunf lowers 0 0 4] 
Vegetables 16 28 161 
Wheat 10 190 315 
Pasture 4 20 L495 


1/ Numbers may not add due to rounding. 


Source: 1984 Farm Costs and Returns Survey. 
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Table 16--United States: Average rice yields and degree of specialization 
on rice farms by farm size class, 1984 


Farm size class 


Item Unit 
1,000 acres 1, 001-2, 000 2,001 acres 
ontiess acres or more 

Acreage: 

Rice Acres 181 260 835 

Total farm Acres 585 Loa 4,228 
Rice acreage as a share 

of farm acreage Percent 30.9 1932 19.7 
Rice yield per planted 

acre Cwt 51.94 48.62 S1o7 3 


Source: 1984 Farm Costs and Returns Survey. 


Table 17--Mississippi River Delta: Average rice yields and degree of 
specialization on rice farms by farm size class, 1984 


Farm size class 


Item Unit 
1,000 acres 1,001-2,000 2,001 acres 
or less acres or more 

Acreage: 

Rice Acres 160 193 697 

Total farm Acres 699 1,380 4,546 
Rice acreage as a share 

of farm acreage Percent 22.9 14.0 . ox 
Rice yield per planted 

acre Cwt 43.01 42.78 46.45 


Source: 1984 Farm Costs and Returns Survey. 
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Table 18--Arkansas (non-Delta): Average rice yields and degree of 
specialization on rice farms by farm size class, 1984 





Farm size class 


Item Unit 
1,000 acres 1,001-2,000 2,001 acres 
or less acres or more 

Acreage: 

Rice Acres 165 oe 746 

Total farm Acres 627 1,308 2,997 
Rice acreage as a share 

of farm acreage Percent 2085 17.0 24.9 
Rice yield per planted 

acre Cwt 50.42 47.88 49.98 


Source: 1984 Farm Costs and Returns Survey. 


Table 19--Gulf Coast: Average rice yields and degree of specialization 
on rice farms by farm size class, 1984 


Farm size class 


Item Unit 
1,000 acres 1,001-2,000 2,001 acres 
ORLESS acres or more 

Acreage: 

Rice Acres 196 — 443 1,086 

Total farm Acres 522 1,462 4,635 
Rice acreage as a share 

of farm acreage Percent Seo S02 23.4 
Rice yield per planted 

acre Cwt 46.46 46.47 51.34 





Source: 1984 Farm Costs and Returns Survey. 
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Table 20--California: Average rice yields and degree of specialization 
on rice farms by farm size class, 1984 


Farm size class 


Item Unit 
1,000 acres 1,001-2,000 2,001 acres 
or less acres or more 

Acreage: 

Rice Acres 243 545 era 

Total farm Acres 425 15472 4,426 
Rice acreage as a share 

of farm acreage Percent Sia 57.0 Louie 
Rice yield per planted 

acre Cwt 71.89 69.99 68.54 


Source: 1984 Farm Costs and Returns Survey. 


Table 21--Average rice seeding rates on farms by farm size class 
and region, 1984 


Farm size class 


Region 
1,000 acres 1,001-2,000 2,001 acres 
or less acres or more 
Pounds per acre 
Mississippis River Delta 163 136 156 
Arkansas (non-Delta) 13) 134 129 
Gulf Coast 143 144 207 
California 159 169 168 
United States 142 140 167 


Source: 1984 Farm Costs and Returns Survey. 
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Table 22--Average rice fertilization rates on farms by farm size class 
and region, 1984 


Farm size class 


1,000 acres 1,001-2,000 2,001 acres 


or less acres or more 


Region and fertilizer 





Pounds per acre 


Mississippi River Delta: 


Nitrogen 150 D 12Z 

Phosphate 4 3 0 

Potash 7 3 2 
Arkansas (non-Delta): 

Nitrogen 115 85 144 

Phosphate 5 6 4 

Potash f 20 9 
Gulf Coast: 

Nitrogen 105 110 119 

Phosphate 49 46 44 

Potash 2 36 33 
California: 

Nitrogen 101 Tz 89 

Phosphate oS 30 33 

Potash 3 1 u 
United States: 

Nitrogen 114 ire 120 

Phosphate Zo 17, 18 

Potash 13 19 12 


D = Insufficient data for disclosure. 


Source: 1984 Farm Costs and Returns Survey. 
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Table 23--United States: Average value of farm assets, debt, and 
net worth on rice farms by farm size class, January 1, 1985 1/ 


Farm size class 


Item 
1,000 acres 1,001-2,000 2,001 acres 
or less acres or more 
Dollars 
Assets: 
Land and buildings 188,011 342,886 2,144,650 
Trucks and automobiles 16,667 20,569 48,957 
Tractors 59,405 57,679 17135356 
Other equipment So Uy 68,782 206,403 
Livestock and poultry 3,833 3, 807 TisZoy 
Purchased inputs on hand 3,784 1,013 SEGae 
Crops stored on/off farm 34,044 Lope! 207,987 
Total 337,260 570,124 2,794,268 
Total farm debt 102,449 205,883 779,503 
Total net worth 234,811 364,242 2, 0l4e 765 
Debt/asset ratio OU . 36 28 
Dollars per acre 
Machinery investment 184 109 101 
Assets SF 421 661 
Debt 175 182 184 
Net worth 401 269 477 


1/ Numbers may not add due to rounding. 


Source: 1984 Farm Costs and Returns Survey. 
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Table 24--Mississippi River Delta: Average value of farm assets, debt, and 
net worth on rice farms by farm size class, January 1, 1985 1/ 





Farm size class 





Item 
1,000 acres 1, 001-2, 000 2,001 acres 
or less acres or more 
Dollars 

Assets: 
Land and buildings 181,159 225,970 15 P5916 
Trucks and automobiles 14,026 Boa y, 56,949 
Tractors SS 86,804 T3521 
Other equipment 54,731 106,908 203,534 
Livestock and poultry Seas 23477 6,894 
Purchased inputs on hand 38 1,606 859 
Crops stored on/off farm 54,024 55,764 171,008 
Total 345,682 515,18) 2,086,377 
Total farm debt 7570 SIG sol3 512,801 
Total net worth 174112 194,669 157539570 
Debt/asset ratio nou days fhe 


Dollars per acre 


Machinery investment 152 166 87 
Assets 495 Sie 459 
Debt 245 25) 113 

Net worth 249 141 346 


1/ Numbers may not add due to rounding. 


Source: 1984 Farm Costs and Returns Survey. 
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Table 25--Arkansas (non-Delta): Average value of farm assets, debt, and 
net worth on rice farms by farm size class, January 1, 1985 1/ 


Farm size class 


Item 
1,000 acres 1,001-2,000 2,001 acres 
or less acres or more 
Dollars 
Assets: 
Land and buildings 149,362 283,764 2,584,490 
Trucks and automobiles 18,166 12,840 31,312 
Tractors 30,448 35,864 220,476 
Other equipment 5752 37,324 189,470 
Livestock and poultry 4,554 620 0 
Purchased inputs on hand 5,968 1,000 Lio 
Crops stored on/off farm 34,064 95,753 201,824 
Total 298,314 467,165 3, 22/5047 
Total farm debt 90,869 1584274 610,766 
Total net worth 207,446 328,891 2,617,082 
Debt/asset ratio 250 0 .19 
Dollars per acre 
Machinery investment 166 66 147 
Assets 476 357 12 0r7, 
Debt 145 106 204 
Net worth 331 251 S43 


1/ Numbers may not add due to rounding. 


Source: 1984 Farm Costs and Returns Survey. 
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Table 26--Gulf Coast: Average value of farm assets, debt, and net worth 
on rice farms by farm size class, January 1, 1985 1/ 





Farm size class 





Item 
1,000 acres 1, 001-2, 000 2,001 acres 
or less acres or more 
Dollars 

Assets: 
Land and buildings 138,991 LK, ple 1,835,304 
Trucks and automobiles 14,822 21,458 44,274 
Tractors SG. 182 74,721 179,959 
Other equipment 58,147 96,222 183,640 
Livestock and poultry dna c | 197,193 Lesh © 
Purchased inputs on hand 137 310 6,214 
Crops stored on/off farm SOLGIZ SU S279 244,822 
Total 261,411 538,894 2, .21%.989 
Total farm debt 69,091 194,934 971,560 
Total net worth 197520 343,960 1,550,429 
Debt/asset ratio 26 36 39 


Dollars per acre 


Machinery investment 171 iz 88 
Assets 501 369 544 
Debt 132 SS) 210 

Net worth 368 205 335 


1/ Numbers may not add due to rounding. 


Source: 1984 Farm Costs and Returns Survey. 
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Table 27--California: Average value of farm assets, debt, and net worth 
on rice farms by farm size class, January 1, 1985 1/ 


Farm size class 


Item 
Ly acres 1,001-2,0 2,001 acres 
or less acres or more 
Dollars 

Assets: 
Land and buildings 474,507 1,996,752 4,569,008 
Trucks and automobiles 16,618 29,102 57,189 
Tractors 53,665 135759 215,342 
Other equipment 92,726 162,040 293,131 
Livestock and poultry SPIO 10,795 19,925 
Purchased inputs on hand Dy S50 0 16,654 
Crops stored on/off farm 21,639 4,603 305,948 
Total 668,044 ZO LOSAot 5,447,197 
Total farm debt 1585563 452,034 1/8572 faz 
Total net worth 509,681 1,864,397 3,619,455 
Debt/asset ratio naa e20 34 

Dollars per acre 

Machinery investment 384 207 128 
Assets Lie 2 oy 4 1,238 
Debt 373 307 420 
Net worth 1,199 1,267 818 


1/ Numbers may not add due to rounding. 


Source: 1984 Farm Costs and Returns Survey. 
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Table 28--United States: Average farm income and expenses 
on rice farms by farm size class, 1984 1/ 





Farm size class 





Item 
1,000 acres 1,001-2,000 2,001 acres 
or less acres or more 
Dollars 
Farm income: 
Crop and livestock sales 2/ 106, 825 234,168 734,963 
Government payments 15,480 21,092 41,704 
Other 4,470 57 LoS 41,401 
Total D207 75 260,418 818,068 
Operating expenses: 
Fertilizer and lime PG. 055 LI Do 84,171 
Chemicals 10,098 20,995 64,152 
Paid labor 8,471 >, 200 85,097 
Custom work LOZ SOL 17,218 
Interest on-- 
Real estate debt 5,889 7,790 Oo LS 
Nonreal estate debt 10%243 Aol. 59,435 
Other Sool 100,028 Slyeos 
Total TPTO03239 189,302 683,209 
Net cash farm income 16,536 eo 134,859 
Off-farm income 5,419 5,348 4,788 
Total family income 212955 76,464 139,647 
Dollars per acre 
Gross farm income 217 192 193 
Operating expenses 3/ 161 ZS 134 
Interest oa 28 16 27 
Net cash farm income 28 52 a2 


1/ Numbers may not add due to rounding. 


2/ Value of CCC loans included in crop sales. 


3/ Excluding interest. 


Source: 1984 Farm Costs and Returns Survey. 
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Table 29--Mississippi River Delta: Average farm income and expenses 
on rice farms by farm size class, 1984 1/ 


Farm size class 


Item 
1,000 acres 1,001-2,000 2,001 acres 
or less acres or more 
Dollars 
Farm income: 
Crop and livestock sales 2/ 123,867 230,349 626,870 
Government payments 7,082 25,919 3leZon 
Other Ca S40 13,766 
Total 133,420 261,684 671,874 
Operating expenses: 
Fertilizer and lime 15,504 30,475 71,100 
Chemicals 14,968 SU ZU 59,471 
Paid labor 8,574 ZI Zoe 74,952 
Custom work Zoo 4,897 12,208 
Interest: on-- 
Real estate debt 4,472 115.164 50,490 
Nonreal estate debt 16,295 19,806 52,906 
Other 64,291 1587505 255,686 
Total 126,232 256,334 576, 813 
Net cash farm income 7,188 5,350 95,061 
Off-farm income 6,647 oak 745 
Total family income 13, S55 8,801 95,806 


Gross farm income 
Operating expenses 3/ 
Interest 

Net cash farm income 


19] 
LS 
30 
10 


1/ Numbers may not add due to rounding. 


2/ Value of CCC loans included in crop sales. 


3/ Excluding interest. 


Source: 


1984 Farm Costs and Returns Survey. 
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Dollars per acre 


189 
163 
Le 
4 


148 
104 
uD 
21 


Table 30--Arkansas (non-Delta): Average farm income and expenses 
on rice farms by farm size class, 1984 1/ 


Farm size class 





Item ee re 
1,000 acres 1,001-2,000 2,001 acres 
or less acres Or more 
Dollars 
Farm income: 
Crop and livestock sales 2/ 101,055 219.579 609,421 
Government payments 17,467 14,872 05,700 
Other 3,559 1,249 8,299 
Total 122,081 235,700 656,428 
Operating expenses: 
Fertilizer and lime 15,586 22,124 74,864 
Chemicals 8,936 12,969 53,864 
Paid labor 8,188 8,268 69,581 
Custom work 693 758 10,396 
Interest on-- 
Real estate debt 7, £59 3,988 39,933 
Nonreal estate debt 9,812 9,287 540577 
Other 52,982 OS. 174 229,911 
Total 103,336 122,565 513.126 
Net cash farm income 18,745 113,135 143,302 
Off-farm income 4,285 5,oL0 11,998 
Total family income 23,030 116,445 155,300 


Gross farm income 
Operating expenses 3/ 
Interest 

Net cash farm income 


195 
138 
oy 
30 


1/ Numbers may not add due to rounding. 


2/ Value of CCC loans included in crop sales. 
3/ Excluding interest. 


Source: 1984 Farm Costs and Returns Survey. 
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Dollars per acre 


219 
146 


48 


Table 31--Gulf Coast: Average farm income and expenses 
on rice farms by farm size class, 1984 1/ 


Farm size class 


Gross farm income 
Operating expenses 3/ 
Interest 

Net cash farm income 


1/ Numbers may not add due to rounding. 


2/ Value of CCC loans included in crop sales. 


3/ Excluding interest. 


Source: 


66 


194 
165 


ab 


1984 Farm Costs and Returns Survey. 


Dollars per acre 


167 
143 
21 
3 


Item 
1,000 acres 1, 001-2,000 2,001 acres 
Olmlcss acres or more 
Dollars 
' Farm income: 
Crop and livestock sales 2/ Si Oe 212,487 586,109 
Government payments Lb 272 Diep, 54,835 
Other Dy, L299 5,360 LZ0 5s 
Total LOT 4 244,984 761,067 
Operating expenses: 
Fertilizer and lime 15,497 35,209 99,795 
Chemicals 9,696 30,389 Tlgdve 
Paid labor 6,431 17,605 79,709 
Custom work 15655 OTOL 16,259 
Interest on-- 
Real estate debt Ze O01 7 2e 9 43,979 
Nonreal estate debt 6,913 25, 1253 55, 052 
Other 52,966 122,608 210,061 
Total 95,519 240,674 7545.29 
Net cash farm income Sy 4,310 6,940 
Off-farm income 4,174 16,936 3,903 
Total family income 10,029 ZI AO 10,843 


164 
142 


Table 32--California: Average farm income and expenses 
on rice farms by farm size class, 1984 1/ 





Farm size class 


Item 
1,000 acres 1,001-2,000 2,001 acres 
or less acres or more 
Dollars 
Farm income: 
Crop and livestock sales 2/ 156,917 Shee 1,706,294 
Government payments 23,948 BS cre 66,680 
Other 154584 52,987 715569 
Total 196,249 618,432 1,844,543 
Operating expenses: 
Fertilizer and lime 19,745 51,040 127255 
Chemicals 11,380 40,108 89,752 
Paid labor 14,053 62,379 167,088 
Custom work 7,592 B0,214 526,029 
Interest on-- 
Real estate debt 9,306 38,468 W317 92 
Nonreal estate debt 13,406 16,897 14585 77 
Other 82,022 2506755 602,385 
Total 157,304 489,341 179535875 
Net cash farm income 38,945 129,091 528,665 
Off-farm income 11,989 aoc 4 9,975 
Total family income 50,934 134,415 $38,640 


Gross farm income 
Operating expenses 3/ 
Interest 

Net cash farm income 


462 
ply. 


92 


1/ Numbers may not add due to rounding. 


2/ Value of CCC loans included in crop sales. 


3/ Excluding interest. 


Source: 1984 Farm Costs and Returns Survey. 


67 


Dollars per acre 


420 
295 
38 
88 


417 
235 


119 


Table 33--Tractors: Average number and horsepower on rice farms 
by farm size class and region, 1984 


Farm size class 


Item 
1,000 acres 1, 001=2,000 2,001 acres 
or less acres or more 
Horse- Horse- Horse- 


Number power 1/ Number power 1/ Number power 1/ 


Mississippi River Delta: 


Two-wheel drive ZU) 120 Sey, 144 or2 139 
Four-wheel drive lead 146 ee 176 1S 217 
Crawler a as a 36 2/ 260 
Four-wheel assist 3 218 aa 169 ai 155 
Arkansas (non-Delta): 
Two-wheel drive 2.8 121 ar 136 Aya 145 
Four-wheel drive ie 210 5 180 Zeer 220 
Crawler -- -- af 145 1 5T 
Four-wheel assist af 185 ay 282 1 61 
Gulf Coast: 
Two-wheel drive 28 114 See) 115 3.4 125 
Four-wheel drive 5 152 1.4 184 520 192 
Crawler -- -- aL 53 Bal 103 
Four-wheel assist ay 222 v2 97 1 315 
California: 
Two-wheel drive .8 95 cay, 105 ah 103 
Four-wheel drive Bf 185 1.0 194 aS 186 
Crawler 125 150 Said 209 ZO 162 
Four-wheel assist Bl 124 -- -- -- -- 
United States: 
Two-wheel drive Les 118 55 134 5m 136 
Four-wheel drive .5 178 ite 182 1.9 208 
Crawler eZ 150 eZ 195 C3 151 
Four-wheel assist aah 172 | 164 ot 183 


-- = Not applicable. 
1/ Power take-off horsepower. 
2/ Average is less than 0.1. 


Source: 1984 Farm Costs and Returns Survey. 
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Table 54--Mississippi River Delta: Average size, horsepower, and times-over 
of implements used in rice production by farm size class, 1984 


Farm size class Tractor 
and implement Size horsepower Times-over 


a 


Beet ta ee Number - - - - - 
1,000 acres or less: 
Tandem disk, regular 20.0 149 1.40 
Land plane 4 2 179 94 
Field cultivator 25.9 164 .90 
Offset, heavy duty disk 22a 166 a2 
Levee plow a0 121 045 
Drill, plain O75 131 ~45 
Field conditioner ate! 1Sz 41 
Roller packer 19/4 162 non 
Broadcast seeder 17.4 119 34 
Combine, four-wheel drive 19.8 7 34 
1,001-2,000 acres: 
Tandem disk, regular alae 161 147, 
Drill, plain LOS 158 wid 
Land plane L750 161 noo 
Combine, two-wheel drive 2041 1/ 58 
Field cultivator 2B22 169 ‘35 
Levee plow aH 145 no 
Combine, four-wheel drive 19.3 Ly oS 
Spiketooth harrow 24.8 134 wae 
Finishing harrow 19.9 157 mee 
Springtooth harrow 2a ed 197 pL 
22001 tacres ‘or ‘more: 
Land plane 19.9 199 74 
Tandem disk, regular 2550 208 ay 
Drill, plain ew 154 aie 
Combine, two-wheel drive 20.1 by. 58 
Field cultivator 28.2 179 YOY 
Drill, no-till 20.7 143 -43 
Combine, four-wheel drive 19.8 ay 41 
Roller packer L782 171 SOL 
Levee plow 6.8 152 B20 
Tandem disk plowing 24.6 144 14 


iy eoe lt -propel led. 


Source: 1984 Farm Costs and Returns Survey. 
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Table 35--Arkansas (non-Delta): Average size, horsepower, and times-over 
of implements used in rice production by farm size class, 1984 








Farm size class Tractor 
and implement $ize horsepower Times-over 
HeCt= 2 ee Number == -"-@- 
1,000 acres or less: 
Tandem disk, regular 21.1 159 2.92 
Field cultivator 200 169 1.18 
Land plane 14.9 148 . 81 
Cultipacker 25 204 .76 
Broadcast seeder 2820 122 £59 
Levee plow 10.0 180 250 
Roller packer Loos 180 .49 
Combine two-wheel drive ia Th wag 
Drill, plain 14.9 112 a55 
Combine, combination 20.0 iy 055 
1,001-2,000 acres: 
Tandem disk, regular 20.8 168 T;92 
Levee plow 7.0 162 267 
Float 14.5 es .68 
Combine, two-wheel drive Sel Wy .66 
Drill, plain coos Liv .64 
Field cultivator 24.2 170 150 
Broadcast seeder Toa 108 47 
Landall 18.6 144 42 
Finishing harrow 18.8 SZ sZ4 
Roller packer 19.6 149 st9 
2,001 acres or more: 
Land plane 44.6 197 TeaS 
Levee plow 5 176 Lids 
Tandem disk, regular 31.0 Le) 1:13 
Field cultivator D0 oo 218 ink2 
Drill, plain 24.0 176 91 
Combine, two-wheel drive 19.4 ivy 87 
Combine, four-wheel drive Les 1/ 47 
Float 16.0 164 29 
Roller packer S3So1 Loy 20 
Ditch closer Dh 159 19 


1/ Self-propelled. 


Source: 1984 Farm Costs and Returns Survey. 
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Table 56--Gulf Coast: Average size, horsepower, and times-over 
of implements used in rice production by farm size class, 1984 


Farm size class Tractor 
and implement Size horsepower Times-over 


eee 


Reet{() -i- = = = Numbe = 7-3-= = = 
1,000 acres or less: 
Combine, two-wheel drive Ore Ly, .92 
Tandem disk, regular 18.2 162 . 82 
Field cultivator a 150 45:7 
Land plane T6020 160 ~49 
Springtooth harrow 21.4 150 34 
Drill, plain TS 136 209 
Levee plow Cal, 140 £53 
Offset, heavy duty disk 13.6 146 rol 
Ditcher blade S20 89 ao 
Disk plow 7. 0 144 Sad 
1,001-2,000 acres: 
Tandem disk, regular 19.5 161 96 
Field cultivator 27.4 175 91 
Combine, two-wheel drive 16.4 iby 84 
Land plane 25 173 65 
Offset, heavy duty disk 16.5 166 Sz 
Combine, four-wheel drive 19.9 Ty 46 
Tandem disk plow Nhat | 180 35 
Ditcher blade OM 86 34 
Springtooth harrow 23.4 146 31 
Roller packer 29.6 130 29 
2,001 acres or more: 
Tandem disk, regular 2A. 5 196 85 
Field cultivator 25.8 204 fA 
Land plane 18.9 205 51 
Combine, two-wheel drive Lol Ly, 45 
Combine, four-wheel drive 19.3 Ny 45 
Offset, heavy duty disk 20.0 Le 43 
Ditcher blade iL 57, 128 39 
Drill, plain 23.4 129 5 
Springtooth harrow 25.0 138 23 
Spiketooth harrow 21.0 166 De 


W/eoelt-propelled. 


Source: 1984 Farm Costs and Returns Survey. 
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Table 37--California: Average size, horsepower, and times-over 
of implements used in rice production by farm size class, 1984 


Farm size class Tractor 
and implement Size horsepower Times-over 





Feet ----- Number - - - - - 





1,000 acres or less: 


Chisel plow 20 166 1502 
Land plane 17.4 158 Ire 
Offset, heavy duty disk 18.5 177 ~99 
Combine, track i7.d TZ .02 
Tandem disk, regular 18.2 153 -46 
Offset, light duty disk 17.0 154 io9 
Combine, combination 17.0 ly a2 
Liquid fert. appl., trac. mtd. 20.0 £52 a25 
Spiketooth harrow JA 149 «19 
Liquid?fert.-appliye trail. mtd. Lak 12a sb8 
1,001-2,000 acres: 
Offset, heavy duty disk 21,5 199 1.00 
Land plane Iva 240 ol 
Combine, track 16.6 7 oT 
Tandem disk, regular 20.4 228 aD 
Chisel plow 17.0 200 71 
One-way disk 18.0 191 .64 
Disk chisel 16.8 160 yo 
Spiketooth harrow Date ZS a2 
Field conditioner 19.8 112 .18 
Fert. appl. 28.1 201 2 
2,001 acres or more: 
Land plane 18.4 191 1.00 
Chisel plow 18.7 187 62 
Liquid fert. appl., trail. mtd. ZA 144 59 
Offset, heavy duty disk ZO 204 of 
Combine, track 16.0 a/ 50 
Combine, combination 22.0 a 39 
Tandem disk, regular 25.8 129 Sz 
Offset, light duty disk ZOAS 202 28 
Single disk 18.0 200 21 
Liquid fert. appl., trac. mtd. Zhe 137 19 


1/ Self-propelled. 


Source: 1984 Farm Costs and Returns Survey. 














a ECONOMICS OF SIZE FOR U.S. RICE FARMS 
BY RICE ACREAGE, “1984 


Dargan|Glaze 
LL 


A renewed interest in the effects of farm size on agriculture in the 
United States is taking place. Producers, researchers, and policymakers 
want more information concerning the effects that farm size has on the 
profitability, survivability, performance, and efficiency of farms. The 
Economic Research Service (ERS) developed a procedure that analyzes farm 
size groups using farm-level data from the Farm Cost and Returns Survey 
(FCRS). This procedure provides more detailed information on production 
practices, input use, and prices than previously published data. 


This paper provides information about the results of a recent ERS study 
that analyzes rice farms by rice acreage sizes. This paper presents the 
results from the new estimation procedure and evaluates the results to 
determine size characteristics and the attributes associated with them. 
The next section explains the concept of economies of size. 


Methodology 


Average rice production costs and farm operating and financial 
characteristics were estimated for rice farms in three rice acreage 
classes. The same methodology and underlying economics-of-size 
foundation used in the previous paper, concerning production costs and 
farm characteristics by farm size class, is used here. Costs-of- 
production budgets were estimated for farms in each rice acreage class 
using a farm-level budget generator (FLBG). Cost estimates are presented 
for the United States, as well as for four rice-producing regions 
(Mississippi River Delta, Arkansas non-Delta, Gulf Coast, and California). 


The 1984 FCRS data for rice are used to estimate enterprise budgets for 
rice acreage classes. Rice yields are based on producer survey responses 
and prices are averages of harvest-month prices for each region. Survey 
observations were divided into three groups, based on rice acreage, of 
150 acres or less, 151-300 acres, and 301 acres or more. Although the 
size groupings may seem somewhat arbitrary, a frequency distribution was 
used to determine the number of farms within a specific rice acreage 
group. The groups were chosen so that there were enough sample 
observations in each group, while at the same time containing a 
proportionate number of farms. 


Budgets For Rice-Acreage-Size Classes 


The enterprise budgets provide information about cash expenses paid in 
the production of rice. Average rice production costs per acre for each 
rice-acreage-size group for the United States are shown in table l. 
Table 2 shows rice production costs per hundredweight (cwt) for the 
United States. Both tables show that as rice acreage increases, costs 
” 
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increase as well. Total variable expenses increase from $210.91 per acre 
($4.44 per cwt) for farms with 1-150 rice acres to $250.86 per acre (4.82 
per cwt) for farms with 301 acres or more. Total cash expenses also 
increase as rice acreage increases from $285.08 per acre ($6.00 per cwt) 
for the 1-150 acre size group to $339.10 per acre ($6.52 per cwt) for the 
301 or more acre size group. Cash receipts increase as rice acreage 
increases as a result of higher yields per acre. 


It is not readily apparent from the results in tables 1 and 2 that farms 
with more rice acreage benefit the most from size economies, regional 
enterprise budgets provide more insight into size differences. Average 
rice production costs per acre for each rice acreage class for the four 
costs-of-production (COP) regions are shown in tables 3, 5, 7, and 9. 
Average rice production costs per cwt for each region by rice acreage 
class are shown in tables 4, 6, 8, and 10. 


Average total variable expenses for the Mississippi River Delta region 
decrease from $259.73 per acre ($5.89 per cwt) for farms with 1-150 rice 
acres to $206.81 per acre ($4.58 per cwt) for farms with 301 or more rice 
acres (tables 3-4). In addition, average total cash expenses decrease as 
rice acreage increases. Average receipts, less cash expenses, increase 
as rice acreage increases from $10.49 per acre ($0.24 per cwt) for the 
1-150 acre size group to $86.88 per acre ($1.93 per cwt) for the 301 or 
more acre size group. There are minor differences in yields per acre 
among the size groups. 


Average total variable expenses for farms in the Arkansas (non-Delta) 
region increase as rice acreage increased from $177.78 ($3.57 per cwt) 
per acre for farms with 1-150 acres of rice to $206.98 ($4.32 per cwt) 
per acre for farms with 301 or more rice acres (tables 5-6). Average 
total cash expenses also increased as rice acreage increases. Average 
receipts, less cash expenses, decrease from $161.31 per acre ($3.24 per 
cwt) for the 1-150 acre size group to less than $115.00 per acre for the 
larger rice acreage groups. Rice yields per planted acre averaged 
approximately 50.0 cwt for the 1-150 and 151-300 acreage classes and 
about 47.9 cwt for the 301 and more acreage class. 


Average total variable expenses increase as rice acreage increases in the 
Gulf Coast region from $206.44 per acre ($4.85 per cwt) for farms with 1 
to 150 rice acres to $286.84 per acre ($5.74 per cwt) for farms with 301 
or more rice acres (tables 7-8). Average total cash expenses also 
increase as rice acreage increases whereas average receipts, less cash 
expenses, decrease as rice acreage increases, despite the fact that farms 
with larger rice acreages reported slightly higher average rice yields. 
Farms with 1-150 and 151-300 rice acres reported an average yield per 
planted acre of 42.56 and 44.29 cwt, respectively. Farms with 301 or 
more acres of rice reported average yields per planted acre of 49.93 cwt. 


California farms with 1-150 acres of rice had the highest estimated 
variable expenses, averaging $349.82 per acre ($5.88 per cwt). The 
lowest total variable rice production expenses were observed on farms 
with 151-300 acres rice at $285.71 per acre ($4.13 per cwt) (tables 
9-10). Average total cash expenses also decrease as rice acreage 
increases. Average receipts, less cash expenses, increase almost 
fifteenfold from only $7.53 per acre ($0.13 per cwt) for the smallest 
size group to $107.48 per acre ($1.51 per cwt) for the largest size 
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group. There is a substantial difference in average yields among the 
size groups. The average yield per planted acre for farms with 1-150 
acres of rice is 59.54 cwt, while farms with 151-300 and 301 or more 


acres of rice reported average yields per planted acre of 69.13 and 71.11 
cwt, respectively. 


Another area of interest is total economic (full ownership) costs. 
Economic costs are imputed charges for the farmer's own factors of 
production that can be used for comparisons without regard for producer 
equity levels or tenure.1/ Average total economic costs per planted acre 
of rice increase across size groups for the United States from $455.27 
for the 1-150 acre group to $492.33 for the 301 or more acre size group 
(table 1). On a per cwt basis, estimated total economic production costs 
were lowest for the 151-300 acre size group, at $9.16, and increased to 
$9.46 in the largest acreage class and $9.58 in the smallest acreage 
class (table 2). 


Average total economic costs of production per planted acre of rice 
decreased as rice acreage increased in three of the four rice-producing 
regions. In the Gulf Coast region, economic costs were estimated to be 
$446.70 per acre for farms with 1-150 acres of rice and $480.47 and 
$545.84 per acre, respectively, for farms in the two larger rice acreage 
classes (table 7). Significant decreases in economic costs per cwt as 
acreage of rice increased were observed in only two regions (Mississippi 
River Delta and California). 


Farm Characteristics By Rice Acreage 


U.S. rice costs-of-production estimates do not appear to exhibit 
economies of size from increasing rice acreage. Furthermore, the 
direction of change in production costs, as rice acreage increased, 
varied across regions. There are many factors that contribute to these 
differences among size groups within regions, as well as among regions. 


Table 11 shows that not only do large U.S. rice farms have larger 
acreages of rice, but the farms are larger overall, in terms of total 
land operated. This is also true for each region (tables 12-15). Farms 
with large rice acreages are more diversified in terms of the types and 
amounts of crops grown. Rice farms in the Mississippi River Delta 
averaged 112 acres of rice and 1,200 acres operated in the smallest rice 
acreage class and exceeded 4,200 total acres operated in the largest rice 
acreage class (table 12). Rice, soybeans, cotton, and wheat were the 
primary crops grown on these farms. Farms in the Arkansas (non-Delta) 
region produced primarily rice, soybeans, and wheat, with average farm 
Size ranging from 696 acres in the smallest rice acreage class to 1,968 
acres in the largest class (table 13). Average rice acreage per farm for 
the three classes were 92, 230, and 600 acres, respectively. Rice and 
soybeans were the major crops grown on Gulf Coast rice farms with average 
farm sizes ranging from 403 to 2,176 acres (table 14). California rice 
farms produced primarily rice, although larger farms tended to diversify 
more (table 15). 


17 McElroy, Robert G. Major Statistical Series of the U.S. Department 


of Agriculture: Costs of Production, AH-671, Vol. 12, Econ. Res. Serv., 
eo pebep ty Agr. fioepta, 1987. 
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In every region, farms with larger acreages of rice devoted a larger | 
percentage of their total land to rice production (tables 16-20). Farms 

in the Mississippi River Delta region, overall, planted a smaller 
percentage of their total operated land in rice, ranging from 9.3 percent 
on farms with 1-150 acres of rice to 21.1 percent on farms with 301 or 
more acres of rice. The largest difference in land devoted to rice 
production was observed in California, where farms in the largest rice 
acreage class planted 48.5 percent of their total land in rice, compared 
with 18.4 percent for farms in the smallest rice acreage class. 


Only the Gulf Coast and California regions reported large differences in 
average rice yields per planted acre among size groups (tables 16-20). 
Yields averaged 5.6-7.4 cwt per acre higher on farms with 301 or more 
acres or rice in the Gulf Coast and as much as 11.6 cwt per acre higher 
in California. The Mississippi River Delta and Gulf Coast were the only 
two regions in which significant differences in rice-seeding rates among 
rice acreage classes were observed (table 21). Average nitrogen 
fertilization rates among rice acreage classes varied from region to 
region, but generally declined as rice acreage increased across all U.S. 
farms (table 22). 


Tables 23-27 show the average value of farm assets, debt, and net worth 
for rice acreage classes in the United States and within each region. 

The debt/asset structure of U.S. rice farms was not significantly 
different across the rice acreage classes, with average debt/asset ratios 
ranging from 0.29 in the 301 or more acreage class to 0.34 in the 151-300 
acreage class. Farms with 151-300 acres of rice reported the highest 
machinery investment per acre at $140. Debt/asset ratios, on average, 
decreased as rice acreage increased in the Mississippi River Delta 
region, but increased in the Gulf Coast and California regions. 


Average net cash farm income on large U.S. rice farms (more than 300 
acres of rice) in 1984 was estimated to be $74,369 (table 28). This 
level of income was substantially higher than average estimates for the 
two smaller rice acreage classes, $42,640 and $37,147 per farm, 
respectively. Net cash farm income per acre of land operated, however, 
was higher on farms with smaller acreages of rice. Farms with 150 acres 
of rice or less had an average net cash farm income of $57 per acre of 
land operated, compared with $34 per acre for farms in the 151 to 300 

acre class and $30 per acre in the 301 acres or more class. These 
estimates reflect income and expenses associated with all crop and 
livestock enterprises produced on the farm. 




















On a per acre basis, total farm operating expenses, less interest, 
increased as rice acreage increased in three of the four regions (tables 
29-32). In the Mississippi River Delta region, total farm operating 
expenses, less interest, averaged $103 per acre of land operated on farm 
with more than 300 acres of rice, compared with $156 per acre on farm 
with 1-150 acres of rice and $136 per acre on farms with 151-300 acres of 
rice. Interest expenses per acre generally increased on farms with 
larger acreages of rice, except in the Mississippi River Delta where 
midsized rice farms reported the highest average level of interest paid. 


Table 33 shows the average number and size of tractors used in rice 


production on farms in each region. The average number of tractors for 
rice acreage classes within each region were not substantially different, 
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although farms with larger acreages of rice tended to use larger 
tractors. Two-wheel drive tractors were the most common type of tractor 


used in rice production, except in California where crawler tractors were 
more prevalent. 


Implements listed in tables 34-37 represent the most common pieces of 
field equipment used in rice production, along with average size, tractor 
horsepower, and times-over. Within each region, rice farms in each rice 
acreage class generally use the same types of implements. Farms with 
larger rice acreages of rice tended to use larger implements pulled by 
larger tractors. Some comparisons can be made between rice acreage 
classes regarding times-over of field operations. For example, farms in 
the Gulf Coast region with 150 acres of rice or less tended to use land 
planes, disks, and plows more often on rice fields than farms with larger 
rice acreages. In the Mississippi River Delta region, farms with 150 
acres of rice or less tended to use a drill more often in planting rice 
than farms in the larger rice acreage classes. 


Summary 


The estimated cost-of-production budgets for U.S. rice exhibits 
increasing cost as rice acreage increases. However, the direction of 
change in production costs varied across rice-producing regions. In the 
Mississippi River Delta region, average total cash expenses and total 
economic costs decreased, on both a per acre and a per cwt basis, as rice 
acreage increased and increased with larger rice acreages on farms in the 
Gulf Coast region. In the Arkansas (non-Delta) and California regions, 
farms with larger acreages of rice generally had lower estimated economic 
costs per acre. Receipts, less cash expenses, increased with larger rice 
acreages in the Mississippi River Delta and California regions and 
decreased with larger rice acreages in the Arkansas (non-Delta) and Gulf 
Coast regions. 


U.S. farms with 150 acres of rice or less had an average farm size of 749 
acres, compared with 2,437 acres for farms with more than 300 acres of 
rice. Predominant crops produced on rice farms varied from primarily 
rice on California farms to a combination of rice, soybeans, cotton, and 
wheat on Mississippi River Delta farms. However, within each region, 
farms with larger acreages of rice planted a larger proportion of their 
land in rice than farms with smaller rice acreages. Average rice seeding 
rates were very similar across rice acreage classes in the Arkansas 
(non-Delta) and California regions, but varied in the Mississippi River 
Delta and Gulf Coast regions. Significant yield differences between 
farms in each rice acreage class were observed in only two regions, the 
Gulf Coast and California. 


The average debt/asset structure of U.S. rice farms in 1984 was very 
similar across rice acreage classes, with average debt/asset ratios in 
the 0.30-0.35 range. Rice farms with high debt/asset ratios varied 
across regions, from farms with small acreages of rice in the Mississippi 
River Delta region to farms with large rice acreages in the Gulf Coast 
region. Farms with larger acreages of rice generally tended to have 
higher average values of net cash farm income per farm in 1984, although 
this relationship varied somewhat from one region to another. 
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In terms of machinery and equipment used in rice production, no 
Significant differences in number of tractors or types of implements used 
were observed between rice acreage classes within each region. However, 
farms with larger acreages of rice did tend to use larger equipment with 
relatively fewer times-over. 


The procedure used in this study provides more information about input 
use and production practices than have been previously available. As a 
result, this study provides a starting point for more in-depth analysis 
concerning the economics of size. This study represents the initial 
phase of an ongoing research project in this area. Clearly, there is a 
need for more research in the areas of farm size and economies of size. 
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Table 11--United States: Average land use and tenure on rice farms 
by rice acreage class, 1984 1/ 


Rice acreage class 


Land 
150 acres 151-300 301 acres 
or less acres or more 
Acres 
Owned 138 Sap 958 
Rented: 
Cash 158 215 442 
Share 456 454 1,183 
Free 1 138 8 
Rented out 4 28 154 
Total operated 749 1,104 2,437 
Planted acreage: 
Rice 94 230 723 
Barley 0 2 it 
Corn i} 8 16 
Cotton 34 20 80 
Oats 1 1 Z 
Peanuts 0 1 0 
Sorghum oz 62 Dak 
Soybeans 460 471 942 
Sugarbeets 0 4 i 
Sunflowers 0 1 i 
Vegetables 1 3 7 
Wheat 
Pasture Ge 65 71 


1/ Numbers may not add due to rounding. 


Source: 1984 Farm Costs and Returns Survey. 
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Table 12--Mississippi River Delta: Average land use and tenure on rice farms 
by rice acreage class, 1984 1/ 


Rice acreage class 


Land 
150 acres 151-300 301 acres 
or less acres or more 
Acres 
Owned 296 438 Low 
Rented: 
Cash 48] 765 651 
Share 428 523 1,940 
Free 0 0 1 
Rented out 5 76 86 
Total operated 1,200 1,650 4,276 
Planted acreage: 
Rice 112 224 902 
Corn 0 0 1 
Cotton P27 96 a5 
Oats 0 0 1 
Sorghum 96 69 88 
Soybeans 631 1,086 apes) 
Sunf lowers 0 0 ah 
Wheat 188 244 802 
Pasture 1 EL ae 


1/ Numbers may not add due to rounding. 
2/ Average is less than 1.0. 


Source: 1984 Farm Costs and Returns Survey. 
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Table 13--Arkansas (non-Delta): Average land use and tenure on rice farms 
by rice acreage class, 1984 1/ 


Rice acreage class 


Land 
150 acres 151-300 301 acres 
or less acres or more 
Acres 
Owned 84 250 802 
Rented: 
Cash 48 92 128 
Share 566 440 1,037 
Free 1 244 5 
Rented out 3 10 4 
Total operated 696 1,016 1,968 
Planted acreage: 
Rice 92 230 600 
Corn a 0 10 
Cotton i 0 9 
Oats 0 zZ 0 
Sorghum 11 76 50 
Soybeans 505 437 971 
Wheat 103 215 334 
Pasture 14 Ti 0 





1/ Numbers may not add due to rounding. 
2/ Average is less than 1.0. 


Source: 1984 Farm Costs and Returns Survey. 
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Table 14--Gulf Coast: Average land use and tenure on rice farms 
by rice acreage class, 1984 1/ 


Rice acreage class 





Land 
150 acres 151-300 501 acres 
or less acres or more 
Acres 
Owned 65 176 507 
Rented: 
Cash 95 188 644 
Share 249 525 1,149 
Free 1 9 20 
Rented out qj 5 143 
Total operated 403 891 DO 
Planted acreage: 
Rice 81 255 699 
Corn Z 10 21 
Cotton 0 0 23 
Oats 0 2 4 
Peanuts 0 5 0 
Sorghum ny, 46 60 
Soybeans 203 285 482 
Wheat 10 19 36 
Pasture 45 128 380 


1/ Numbers may not add due to rounding. 


Source: 1984 Farm Costs and Returns Survey. 
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Table 15--California: Average land use and tenure on rice farms 
by rice acreage class, 1984 1/ 


Rice acreage class 

















Land 
150 acres 151-300 301 acres 
or less acres or more 
Acres 
Owned a2) 887 1,196 
Rented: | 
Cash 78 38 338 | 
Share 56 283 608 
Free 0 il 0 
Rented out Z 94 529 
Total operated 359 Laat 15615 
Planted acreage: 
Rice 66 ZoL 782 
Barley 0 16 6 
Corn 0 61 5 
Cotton 0 45 0. 
Oats 17 0 2/ | 
Sorghum 5 0 24 
Sugarbeets 0 39 8 
Sunf lowers 0 11 4 
Vegetables Zs oo 45 | 
Wheat 5 105 87 
Pasture 134 342 Ze 


1/ Numbers may not add due to rounding. 
2/ Average is less than 1.0. 


Source: 1984 Farm Costs and Returns Survey. 
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Table 16--United States: Average rice yields and degree of specialization 
on rice farms by rice acreage class, 1984 


Rice acreage class 





Item Unit 
150 acres = acres 
or less acres or more 
Acreage: 
Rice Acres 94 230 LO 
Total farm Acres 749 1,104 2,457 
Rice acreage as a share > 
of farm acreage Percent 1226 20.8 Load 
Rice yield per planted 
acre Cwt A e.5 50.24 52.02 


Source: 1984 Farm Costs and Returns Survey. 


Table 17--Mississippi River Delta: Average rice yields and degree of 
specialization on rice farms by rice acreage class, 1984 


Rice acreage class 


Item Unit 
150 acres 151-300 301 acres 
or less acres or more 
Acreage: 
Rice Acres LZ 224 902 
Total farm Acres 1200 1,650 4,276 
Rice acreage as a share 
of farm acreage Percent She T3570 Zeal 
Rice yield per planted 


acre Cwt 44.12 aol 45.13 





Source: 1984 Farm Costs and Returns Survey. 
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Table 18--Arkansas (non-Delta): Average rice yields and degree of 
specialization on rice farms by rice acreage class, 1984 


Rice acreage class 


Item Unit 
150 acres 151-300 301 acres 
or less acres or more 
Acreage: 
Rice Acres 92 230 600 
Total farm Acres 696 1,016 1,968 
Rice acreage as a share 
of farm acreage Percent 1562 Zao S0e3 
Rice yield per planted 
acre Cwt 49.78 50.45 47.88 


Source: 1984 Farm Costs and Returns Survey. 


Table 19--Gulf Coast: Average rice yields and degree of specialization 
on rice farms by rice acreage class, 1984 


Rice acreage class 


Item Unit | 
150 acres 151-300 301 acres | 
or less acres or more | 
Acreage: | 
Rice Acres 81 235 699 | 
Total farm Acres 403 891 2,176 | 
| 
Rice acreage as a share 
of farm acreage Percent 20.1 26.4 J2eL 
Rice yield per planted 
acre Cwt 42.56 44,29 49.93 


Source: 1984 Farm Costs and Returns Survey. 








Table 20--California: Average rice yields and degree of specialization 
on rice farms by rice acreage class, 1984 


Rice acreage class 





Item Unit 
150 acres 151-300 301 acres 
or less acres or more 
Acreage: 
Rice Acres 66 Dod 782 
Total farm Acres 359 is Tors 
Rice acreage as a share 
of farm acreage Percent 18.4 20.8 48.5 
Rice yield per planted 
acre Cwt 59,54 69715 eal 





Source: 1984 Farm Costs and Returns Survey. 


Table 21--Average rice seeding rates on farms by rice acreage class 
and region, 1984 


Rice acreage class 


Region 
150 acres 151-300 301 acres 
or less acres or more 
Pounds per_acre 
Mississippis River Delta i> 161 160 
Arkansas (non-Delta) 1:34 128 135 
Gulf Coast 143 144 174 
California 164 158 166 
United States 130 139 160 


Source: 1984 Farm Costs and Returns Survey. 
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Table 22--Average rice fertilization rates on farms by rice acreage class 
and region, 1984 


Rice acreage class 
Region and fertilizer 


150 acres 151-300 301 acres 
or less acres or more 


Pounds per_acre 


Mississippi River Delta: 





Nitrogen D 128 oe 
Phosphate 3 2 1 
Potash 3 1 4 
Arkansas (non-Delta): 
Nitrogen 94 120 104 
Phosphate 8 3 7 
Potash 14 7 18 
Gulf Coast: | 
Nitrogen 88 100 TUy, | 
Phosphate 46 53 44 | 
Potash SZ 40 Sl | 
California: 
Nitrogen 146 91 88 
Phosphate 65 42 4] 
Potash 0 5 1 | 
United States: 
Nitrogen 151 115 112 
Phosphate 14 16 24 
Potash 13 12 16 


D = Insufficient data for disclosure. 


Source: 1984 Farm Costs and Returns Survey. 
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Table 23--United States: Average value of farm assets, debt, and 
net worth on rice farms by rice acreage class, January 1, 1985 1/ 


Rice acreage class 


Item 
150 acres 151-300 301 acres 
or less acres or more 
Dollars 

Assets: 
Land and buildings _ 164, 821 393,376 lol 59 
Trucks and automobiles 13,524 25,072 31,484 
Tractors 31,879 52,678 117,050 
Other equipment 41,029 76,701 146,283 
Livestock and poultry 2,617 4,611 8,803 
Purchased inputs on hand 871 SL 718 2,074 
Crops stored on/off farm 24,129 76,996 134,173 
Total 278,870 625-155 1,571,606 
Total farm debt 85,504 213,029 456,575 
Total net worth 193,366 AL ZA 9 Les, 052 
Debt/asset ratio ml mod 29 

Dollars per acre 

Machinery investment Ls 140 12) 
Assets 372 575 645 
Debt 114 193 187 
Net worth 258 382 458 


1/ Numbers may not add due to rounding. 


Source: 1984 Farm Costs and Returns Survey. 
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Table 24--Mississippi River Delta: Average value of farm assets, debt, and 
net worth on rice farms by rice acreage class, January 1, 1985 1/ 


Rice acreage class 


Item 

150 acres 151-300 301 acres 

or less acres or more 

Dollars 
Assets: 

Land and buildings S196) 1 484,882 1, 16.07% 
Trucks and automobiles 29°20) 55,420 44,591 
Tractors Tens 74,179 125,476 
Other equipment 86,020 1325245 161,621 
Livestock and poultry 1670 4,628 8,510 
Purchased inputs on hand 13502 310 780 
Crops stored on/off farm 29,047 113,148 179,226 
Total 538,295 844,819 1, 6813201 
Total farm debt 233,000 319,861 532,093 
Total net worth 305,294 524,958 1,149,188 
Debt/asset ratio 245 . 38 232 


Machinery investment 


Assets 
Debt 
Net worth 


155 


449 
194 
254 


1/ Numbers may not add due to rounding. 


Source: 1984 Farm Costs and Returns Survey. 
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Dollars per acre 


147 


Die 
194 
318 


78 


393 
124 
269 



































Table 25--Arkansas (non-Delta): Average value of farm assets, debt, and 
net worth on rice farms by rice acreage class, January 1, 1985) 1/ 





Rice acreage class 


Item 
150 acres 151-300 301 acres 
or less acres or more 
Dollars 

Assets: 
Land and buildings 109, 865 228.627, 1,310,407 
Trucks and automobiles 7,593 25,229 24,666 
Tractors 16,221 44,116 1245822 
Other equipment Zin Ou as. 66,692 122,692 
Livestock and poultry Ze OU 4,297 0 
Purchased inputs on hand L29 9,385 275 
Crops stored on/off farm 24,205 89,027 136,966 
Total 187,684 4674575 19719" 328 
Total farm debt 40,281 Wee 22 344,760 
Total net worth 147,403 294,151 1,374,568 
Debt/asset ratio 2 Poe 20 

Dollars per acre 

Machinery investment s 134 138 
“Assets 270 460 874 
Debt 58 170 175 
Net worth 212 290 698 


1/ Numbers may not add due to rounding. 


Source: 1984 Farm Costs and Returns Survey. 
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Table 26--Gulf Coast: 


Average value of farm assets, debt, and 


net worth on rice farms by rice acreage class, January 1, 1985 1/ 


Item 


Assets: 

Land and buildings 

Trucks and automobiles 

Tractors 

Other equipment 

Livestock and poultry 

Purchased inputs on hand 

Crops stored on/off farm 
Total 


Total farm debt 
Total net worth 


Debt/asset ratio 


Machinery investment 


Assets 
Debt 
Net worth 


164 
437 


368 


1/ Numbers may not add due to rounding. 


Source: 1984 Farm Costs and Returns Survey. 
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Rice acreage class 


Dollars per acre 


127 


488 
15 
353 


150 acres 151-300 301 acres 
or less acres or more 
Dollars 
Sondre 272,892 688,572 
11,539 17,310 28,990 
29 25185 45,819 102,936 
2943559 49,958 120,991 
1,629 7,884 15,541 
28 1,948 638 
22,818 39,104 110,420 
175,958 434,915 1,068,086 
27,471 119,964 423,803 
148,487 314,951 644,283 
.16 .28 -40 


116 


491 
195 
296 


Table 27--California: 


Average value of farm assets, debt, and 


net worth on rice farms by rice acreage class, January 1, 1985 Aye 


Item 

150 acres 151-300 501 acres 

or less acres or more 

Dollars 
Assets: 

Land and buildings 302,558 1,435,463 13092595 
Trucks and automobiles 12,192 22e017 33,190 
Tractors 29,322 79,968 123,090 
Other equipment BSeo00 94,349 222,026 
Livestock and poultry 10,250 0 11,033 
Purchased inputs on hand 8,611 812 9,829 
Crops stored on/off farm 4,850 20,608 124,303 
Total 403,067 De Oboe Ly, ZazLOvor5 
Total farm debt 82,670 448,202 634,788 
Total net worth 320,398 15205014 D5 SUSSS7 
Debt/asset ratio eal ee) .29 


Machinery investment 


Assets AR, 


Debt 
Net worth 


1/ Numbers may not add due to rounding. 


Source: 


97 


25 


h25 
230 
892 


1984 Farm Costs and Returns Survey. 


Rice acreage class 


Dollars per acre 


176 


1,483 
402 
1,081 


aoe 


lea 
394 
981 


Table 28--United States: Average farm income and expenses 
on rice farms by rice acreage class, 1984 1/ 


Rice acreage class 


Item 
150 acres 151-300 301 acres 
or less acres or more 
Dollars 
Farm income: 
Crop and livestock sales 2/ 126,912 191,033 442,526 
Government payments 12,058 LON COS 36,225 
Other 2,749 6,946 2.0 sha 
Total 141,719 218,212 502,471 
Operating expenses: 
Fertilizer and lime 14,483 25,816 54,935 
Chemicals 10,645 16,842 42,019 
Paid labor 6,556 16,244 48,938 
Custom work Dele 3,000 10,049 
Interest on-- 
Real estate debt 3,426 12,345 28,649 
Nonreal estate debt 7,017 16,803 507 baa 
Other 54,441 90,015 2075357 
Total 99,079 181,065 428,102 
Net cash farm income 42,640 ee 47. 74,369 
Off-farm income Sey oU 6,740 6,116 
Total family income 46,376 43,887 80,485 


Gross farm income 

Operating expenses 3/ 

Interest a 
Net cash farm income 





189 
118 


57 


1/ Numbers may not add due to rounding. 


2/ Value of CCC loans included in crop sales. 


3/ Excluding interest. 


Source: 1984 Farm Costs and Returns Survey. 
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Dollars per acre 


198 
138 
26 
34 


Table 29--Mississippi River Delta: Average farm income and expenses 
on rice farms by rice acreage class, 1984 1/ 


Rice acreage class 


Item 
150 acres 151-300 301 acres 
or less acres or more 
Dollars 
Farm income: 
Crop and livestock sales 2/ 185,796 286,988 582,368 
Government payments 202258 14,469 527590 
Other 2,830 8,362 139274 
Total 208,884 309, 819 6285232 
Operating expenses: 
Fertilizer and lime 27,796 528467 617185 
Chemicals 26,587 22,762 615435 
Paid labor 1On7 55 26,019 TART 97 
Custom work 4,740 4,822 bOd155 
Interest on-- 
Real estate debt Peau 17,442 48,491 
Nonreal estate debt 18,518 27,868 A7-105 
Other ide O10 137.024 25RD Te 
Total 213,846 269,004 534,086 
Net cash farm income -4,962 40,815 94,146 
Off-farm income 1,854 3,306 8,794 
Total family income -3,108 AAmZ I 102,940 
Dollars per acre 
Gross farm income 174 188 147 
Operating expenses 3/ 156 136 103 
Interest Le fa 22 
Net cash farm income -4 20 22 


ee 


1/ Numbers may not add due to rounding. 
2/ Value of CCC loans included in crop sales. 
3/ Excluding interest. 


Source: 1984 Farm Costs and Returns Survey. 
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Table 30--Arkansas (non-Delta): 


on rice farms by rice acreage class, 1984 1/ 


Item 


Farm income: 


Crop and livestock sales 2/ 


Government payments 
Other 
Total 


Operating expenses: 
Fertilizer and lime 
Chemicals 
Paid labor 
Custom work 
Interest on-- 

Real estate debt 

Nonreal estate debt 
Other 

Total 


Net cash farm income 
Off-farm income 
Total family income 


Gross farm income 

Operating expenses 3/ 

Interest bie 
Net cash farm income 


150 acres 
or less 


128,819 
10,898 
Dive 
141,889 


10,738 
6,125 
3,235 

718 


1/ Numbers may not add due to rounding. 


2/ Value of CCC loans included in crop sales. 
3/ Excluding interest. 


Source: 1984 Farm Costs and Returns Survey. 
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Rice acreage class 


151-300 
acres 


Dollars 


160,634 
22,178 
3,698 
186,510 


24,562 
13,798 
12,733 

171 


8,701 
14,870 
74,077 

148,912 


37,598 
4,655 
£28255 


Dollars per acre 


183 
123 
ZO 
S7 


Average farm income and expenses 


301 acres 
or more 


336, 898 
275250 
3,342 
367,497 


45,655 
31,929 
34,685 

5,887 


21,210 

21,774 
137,953 
299,093 


68,404 
4,496 
72,900 


187 
130 
22 
i) 




















Table 31--Gulf Coast: Average farm income and expenses 
on rice farms by rice acreage class, 1984 1/ 


Rice acreage class 


Item ms 
150 acres 151-300 301 acres 
or less acres or more 
Dollars 
Farm income: 
Crop and livestock sales 2/ 527005 125,884 320,350 
Government payments A oo 7 14,912 37,430 
Other 3,500 Bao O2 38,965 
Total 60,720 144,328 396,745 
Operating expenses: 
Fertilizer and lime FORS4AS e020 Sone LY 
Chemicals 5,059 19,797 37,081 
Paid labor 53542 8,738 Sil Lo 
Custom work iLL Lea il 7,340 
Interest on-- 
Real estate debt S55 52.012 18,000 
Nonreal estate debt SeOoU 10,197 31,910 
Other ZOe225 96,001 203,346 
Total DonU4y 144,242 388,010 
Net cash farm income TOT 86 8,735 
Off-farm income 5,318 11,673 4,187 
Total family income 12,991 11,759 12,922 
Dollars per acre 
Gross farm income 151 162 182 
Operating expenses 3/ 122 145 15 
Interest 10 i 23 
Net cash farm income 19 0 4 


1/ Numbers may not add due to rounding. 
2/ Value of CCC loans included in crop sales. 
3/ Excluding interest. 


Source: 1984 Farm Costs and Returns Survey. 


101 


Table 32--California: Average farm income and expenses 
on rice farms by rice acreage class, 1984 1/ 


Rice acreage class 


Item 
150 acres 151-300 301 acres 
or less acres or more 
Dollars 
Farm income: 
Crop and livestock sales 2/ TENG 334,967 717,525 
Government payments 9,779 28,973 54,202 
Other Geziz 30,169 41,314 
Total 87,672 394,109 813,041 
Operating expenses: 
Fertilizer and lime 7,097 29,402 67,899 
Chemicals 4,164 18,870 477207 
Paid labor STSU4 557085 71,394 
Custom work noon P75462 23,033 
Interest on-- 
Real estate debt 318 59585 40,270 
Nonreal estate debt 4,028 22,469 57,602 
Other 40,102 130,567 308,437 
Total OF 2847 293,168 615,842 
Net cash farm income 19,795 100,941 197,199 
Off-farm income § 354 14,971 9,811 
Total family income 25,149 115,912 207,010 


Gross farm income 

Operating expenses 3/ 

Interest a 
Net cash farm income 


244 
74 


2 


1/ Numbers may not add due to rounding. 


2/ Value of CCC loans included in crop sales. 
3/ Excluding interest. 


Source: 1984 Farm Costs and Returns Survey. 
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Dollars per acre 


O55 
207 
55 
90 


504 
aes 


VZ¢ 














Table 33--Tractors: Average number and horsepower on rice farms 
by rice acreage class and region, 1984 


Rice acreage class 


Item 
150 acres 151-300 301 acres 
or less acres or more 
Horse- Horse- Horse- 


Number power 1/ Number power 1/ Number power 1/ 


Mississippi River Delta: 


Two-wheel drive 301 139 Z.6 157, 3.6 bas 
Four-wheel drive oA 154 a 162 Le 213 
Crawler -- -- 2) 33 i 188 
Four-wheel assist 2 198 ee 227 a 164 
Arkansas (non-Delta): 
Two-wheel drive Sree 125 Sel 130 326 164 
Four-wheel drive 2/ 193 .8 201 1.4 203 
Crawler -- -- Ze 145 if oe 
Four-wheel assist ee 85 iy 85 vel. 197 
Gulf Coast: 
Two-wheel drive 2.5 120 3.1 15 Baz 115 
Four-wheel drive a Le7 .6 170 1.9 183 
Crawler -- -- -- -- a1 76 
Four-wheel assist 2 205 ait 65 aL 238 
California: 
Two-wheel drive ZO 99 .8 104 .9 90 
Four-wheel drive .6 169 .8 185 9 195 
Crawler 9 135 Las TZ Zoe Loz 
Four-wheel assist 36 == 2} 85 ll 133 
United States: 
Two-wheel drive 2.9 128 2.8 E27, 3.0 125 
Four-wheel drive Z 154 8 188 1S5 196 
Crawler 1 155 2 169 a5 165 
Four-wheel assist 1 171 1 150 eL 195 


SE sma nL 


-- = Not applicable. 
1/ Power take-off horsepower. 
2/ Average is less than 0.1. 


Source: 1984 Farm Costs and Returns Survey. 
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Table 34--Mississippi River Delta: 


1/ Sel£-propelled. 


Source: 1984 Farm Costs and Returns Survey. 


Average size, horsepower, and times-over 
of implements used in rice production by rice acreage class, 1984 


104 





Rice acreage class Tractor 
and implement Size horsepower Times-over 
Feet. —“‘ a Number - - - - - 
150 sacres or ,less: 
Tandem disk, regular 20.8 156 1.34 
Land plane 16.7 178 1.05 
Drill, plain 1oe7 153 .95 
Combine, two-wheel drive 19.5 A . 81 
Field cultivator 25°95 1S7 aoe 
Levee plow 0 Poy ol 
Broadcast seeder Oo a7 ea .20 
Roller packer 24.9 111 .10 
Offset, heavy duty disk ZE30 150 «09 
Finishing harrow 20.9 150 .09 
TSi=S500eacres: 
Tandem disk, regular Zie 166 1.18 
Field cultivator 2505 164 74 
Land plane 15.6 153 25 
Field conditioner Lewd 135 ou 
Levee plow 74 148 aol 
Roller packer T3x6 178 ~42 
Offset, heavy duty disk L234 166 41 
Divide plain 18.9 145 OL 
Combine, four-wheel drive 2027 au) 34 
Broadcast seeder 14.4 131 we 
301 acres or more: 
Tandem disk, regular 23.6 189 .90 
Drill, plain Zi 150 vie 
Land plane 2051 193 520 
Field cultivator 30.9 188 oo 
Combine, two-wheel drive 19.5 Ly 54 
Combine, four-wheel drive 19.3 1/ SAS 
Drill, no-till 205 138 -40 
Roller packer To.7 Li oth 
Spiketooth harrow 24.4 166 .16 
Levee plow Tee 138 .16 














Table 35--Arkansas (non-Delta): Average size, horsepower, and times-over 
of implements used in rice production by rice acreage class, 1984 


Rice acreage class Tractor 
and implement Size horsepower Times-over 
eee eee ee a ee 
Feet == # ----- NUnDeT <= G- - 
150 acres or less: 
Tandem disk, regular 19.2 145 Pa 
Levee plow eto 141 1225 
Land plane 14.7 130 . 88 
Field cultivator 213 155 20) 
Float I 8 143 84 
Combine two-wheel drive 16.9 Ay 82 
Drill, plain 1650 103 . 82 
Broadcast seeder i. 9 96 nO 
Finishing harrow 20.0 150 O09 
Roller packer 13.5 124 elo 
151-300 acres: 
Tandem disk, regular 2250 5 OnLy 
Field cultivator D1 8 180 PAL) 
Cult ipacker ta 214 . 80 
Land plane 19.0 179 76 
Broadcast seeder SL. 136 64 
Levee plow 10.9 146 nov 
Combine, two-wheel drive 18.5 ay 747 
Roller packer 19.1 201 -47 
Combine, combination 20.0 1/ P57 
Drill, plain 18.6 150 28 
301 acres or more: 
Tandem disk, regular 20a 194 1234 
Land plane Bo 195 88 
Drill, plain 21.0 139 81 
Levee plow oS. 166 oilae 
Field cultivator 34.3 201 .70 
Combine, two-wheel drive 18.9 ay 68 
Landall 19.0 143 ;Do 
Combine, four-wheel drive 19.3 1/ 735 
Float 16.8 198 eo0 
Broadcast seeder 24.0 125 225 


1/ Self-propelled. 


Source: 1984 Farm Costs and Returns Survey. 
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Table 36--Gulf Coast: Average size, horsepower, and times-over 
of implements used in rice production by rice acreage class, 1984 


Rice acreage class Tractor 
and implement Size horsepower Times-over 





Feet # -=-=-- Number - - - - - 


150 acres or less: 


Land plane 16.9 152 oid 
Combine, two-wheel drive ¥559 1/ 74 
Tandem disk, regular 18.0 155 ~on 
Levee plow S22 140 ow 
Tandem disk plow 18.0 LS $55 
Offset, heavy duty disk 11.4 125 34 
Disk plow 1.9 oe 34 
Ditcher ae 94 bZG 
Spring tooth harrow 197 137 a2 
Field cultivator Se 144 19 
151-300 acres: 
Tandem disk, regular 18.9 159 .90 
Combine, two-wheel drive 16.7 iy 90 
Land plane 1950 Loy, ERY) 
Ditcher Det, 82 .54 
Levee plow 9.4 141 B50 
Field cultivator 24.8 160 o42 
Tandem disk plow Loco 140 . 28 
Subsoil plow 19.4 161 ed 
Drill, plain 14.9 120 25 
Offset, heavy duty disk bay 158 24 
301 acres or more: 
Tandem disk plow 19.8 Lig, . 89 
Field cultivator Ono 176 . 89 
Combine, two-wheel drive Togs 1/ .68 
Land plane 20.5 185 50 
Offset, heavy duty disk 17.8 185 ae | 
Combine, four-wheel drive 18.8 ly $43 
Drill, plain 1g. 2 128 34 
Springtooth harrow 24.2 148 34 
Ditcher 2.0 126 .29 
Spiketooth harrow dah 144 ao 


1/ Self-propelled. 


Source: 1984 Farm Costs and Returns Survey. 
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Table 57--California: Average size, horsepower, and times-over 
of implements used in rice production by rice acreage class, 1984 


Rice acreage class Tractor 
and implement Size horsepower Times-over 


ee ee 


PCE Ca et erm = Number =2-) == - 
150 acres or less: 
Land plane A Sel 167 297 
Combine, track 16.6 1/ 705 
Chisel plow Tor 7 46 
Offset, light duty disk TOaZ 123 .36 
Disk chisel 14.8 141 mol 
Hipper disk Pon0 252 ) 
Tandem disk, regular 19.0 161 F2O 
Offset, heavy duty disk 735 178 w21 
Fert. appl., tractor mtd. 19.7 182 .20 
Spiketooth harrow 16.0 104 a1), 
151-300 acres: 
Chisel plow eo 1/5 TrOy 
Land plane Pa 170 89 
Offset, heavy duty disk Tor 185 . 88 
Combine, track ee Ly mth 
Offset, light duty disk 19.2 17 48 
Spiketooth harrow 2455 179 oe 
Tandem disk, regular el 214 35 
Fert. appl.,tractor mtd. 202 129 =o 
Combine, combination 1935 aye 19 
300 acres or more: 
Land plane oO 179 LO? 
Chisel plow T3405 Le 91 
Offset, heavy duty disk 20.0 180 755 
Combine, track 16.4 1/ 50 
Tandem disk, regular ee 157 7 ol 
Liquid fert. appl., trail. mtd. 19.4 136 =o 
Combine, combination nec Wy, 29 
Offset, light duty disk 18.7 182 Lo 
One way disk 18.0 191 .18 
Liquid fert. appl., trac. mtd. 20S 158 .16 


1/ Self-propelled. 


Source: 1984 Farm Costs and Returns Survey. 
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“ ‘DISTRIBUTION OF U.S. RICE FARMS AND PRODUCTION BY 
PRODUCTION COSTS PER HUNDREDWEIGHT, 1984 y 


Michae1/Salassi 
- 


How a producer evaluates whether to grow more or less of a crop, whether 
to produce a particular crop as opposed to another, or whether to 
participate in government commodity programs depends heavily on the costs 
of producing crops. Costs vary widely from farm to farm and region to 
region. Farm size, crop yield, machinery investment, production 
practices, and managerial ability all play a significant role in 
determining the level of production costs on a particular farm. The 
distribution of production costs across farms then becomes important in 
examining which areas of the country and what types and sizes of farms 
may be affected by changes in the prices paid for production inputs or by 
changes in the prices received for commodities. 


This paper presents information on the distribution of rice farms and 
rice production by production costs per hundredweight, as well as the 
structural and financial characteristics of these farms. Cost 
distributions are estimated for each major rice-producing region and the 
United States. Data from the 1984 Farm Costs and Returns Survey (FCRS) 
are used along with a farm-level budget generator computer model to 
estimate individual rice cost-of-production (COP) budgets for each farm 
observation. These COP budgets are then expanded to represent all rice 
farms in each region in order to estimate the amount of rice grown and 
the corresponding number of rice farms represented at each level of 
cost. Characteristics of farms with rice costs of production above and 
below regional averages are also presented. 


Methodology 


USDA and many universities estimate commodity costs of production using 
some form of a computer program commonly called a budget generator. This 
computer model typically estimates per acre cost-of-production budgets 
for each commodity based upon input data supplied by the researcher. 
These input data have primarily consisted of average estimates of input 
use, input prices, and other factors that have been compiled from survey 
data or other sources. The resulting budget is then assumed to represent 
the average cost of production for a particular area. One problem 
encountered in using this procedure is that, although we obtain an 
average eStimate of the production cost for a particular commodity, we 
have no information about the distribution of production costs around 
that mean. 


The Economic Research Service (ERS) is currently developing a computer 
model that applies the principles of an aggregate budget generator 
program to individual survey observations. We can estimate COP budgets 
for each farm using its specific production practice information with 
this model. For example, seed, fertilizer, and chemical costs are 


Salassi is an agricultural economist in the /Farm Sector Financial 
Analysis Branch, Agriculture and Rural Economy Division, ERS, USDA] 
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calculated using the actual application rates reported by each farm. 
Machinery costs are based upon the actual pieces of machinery used in 
producing a farm's rice crop, rather than an average regional machinery 
complement as has been the more traditional procedure. Capital 
replacement charges for machinery and equipment are based on total 
estimated hours of useful life, rather than hours of annual use 
multiplied by the number of years owned. This computation results in 
lower capital replacement charges per acre, compared with the traditional 
aggregate budget generator approach. Cash receipts are determined using 
the observed yield on each farm. This procedure results in a set of 
unique COP budgets for each surveyed farm, rather than one average budget 
representing a set of farms. These budgets can then be used to develop 
weighted-average commodity costs of production by region or size of 

farm. In addition, estimates of the distribution of production costs 
around those means can be determined. 


Information presented in this paper was developed from data obtained from 
rice farms surveyed in the 1984 FCRS. Individual rice cost-of-production 
budgets were estimated using production practice information reported by 
each farm operation. Estimated costs of production per planted acre were 
converted to costs per hundredweight (cwt) of rough rice, using the yield 
per planted acre reported by each survey farm. Expansion factors were 
used to determine the population estimates of rice farms and total rice 
production represented by each rice farm in the survey.1/ The percentage 
of farms and rice production produced at or below specified cost levels 
in each region were then estimated. 


Distributions of rice farms and total rice production are presented for 
the United States and four major rice production regions. These four 
major production regions are: (1) Mississippi River Delta (includes the 
Delta areas of Arkansas, Mississippi, and Louisiana), (2) Arkansas 
non-Delta (includes the Grand Prairie and Northeast Arkansas), (3) Gulf 
Coast (includes Southwest Louisiana, Upper Texas Coast, and Lower Texas 
Coast), and (4) California. 


Three measures of costs of production for rice are presented in this 
paper. Variable cash production expenses include costs of seed, 
fertilizer, chemicals, custom work, fuel and lubrication, repairs, 
drying, technical services, irrigation, and hired labor. Total 
production expenses include variable cash production expenses plus 
general farm overhead, taxes, insurance, interest, and capital 
replacement. Economic costs include variable cash expenses, general farm 
overhead, taxes, insurance, capital replacement, and opportunity costs of 
owned inputs used in the production process. These opportunity costs are 
estimated as the allocated returns to operating capital, other nonland 
capital, land, and unpaid labor. 2/ 


1/7 An expansion factor is estimated for each farm in the survey and can 
be interpreted as the number of farms in the population, of a similar 
size and type, represented by each survey farm observation. The sum of 
the number of survey farms and production on each farm multiplied by 
their corresponding expansion factors yields estimates of the total 
number of farms and total production in a given area or region. 

2/ Charges for operating capital use a 6-month U.S. Treasury bill 
rate. Nonland capital costs are estimated as the value of nonland assets 
used in rice production multiplied by the rate of return on production 
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Distribution of Farms and Production by Region 


Distributions of rice farms and production by alternative measures of 
rice production costs for the United States and the four major rice 
production regions are shown in tables 1-5. The distributions of farms 
can be interpreted as the cumulative percentage of farms producing rice 
at or below specified cost levels. The distributions of rice production 
can be interpreted as the cumulative percentage of rice production 
produced at or below specified cost levels. The percentage of rice 
production produced at or below a particular cost level in a particular 
region can be matched with the corresponding percentage of farms on which 
that production occurred. 


The distributions of U.S. rice farms and production by alternative 
measures of rice production costs in dollars per hundredweight (cwt) for 
1984 are shown in table 1. Just over half of the farms (59.7 percent) 
had variable production expenses of $4.50 per cwt or less. These farms 
accounted for 59.7 percent of U.S. rice production. Approximately 92 
percent of farms, representing a similar percentage of production, 
reported variable production expenses of $7.00 per cwt or less. In 1984, 
75.5 percent of the rice production was produced at a total production 
expense level of $8.00 per cwt or less. However, only 33.7 percent of 
the farms producing 38.8 percent of total rice production had estimated 
total economic costs of $8.00 per cwt or less. The relationship between 
the percentage of U.S. farms producing rice, as well as the corresponding 
amount of production, at various levels of variable, total, and economic 
costs of production is illustrated in figure l. 


Nearly 63 percent of the rice farms in the Mississippi River Delta region 
reported variable production expenses of $6.50 per cwt or less (table 

2). These same farms represented 79.7 percent of the total rice 
production. Just over half of the farms (52.6 percent) had estimated 
total expenses of $8.50 per cwt or less, producing 70.4 percent of 
regional production. At a total production expense level of $9.00 per 
cwt, these percentages increased to 84.2 percent of farms and 88.8 
percent of production. Approximately 70 percent of the farms in the 
region had estimated total economic costs of $10.50 per cwt or less, 
accounting for 72 percent of total regional production. 


Table 3 shows the distribution of rice farms and production for 1984 in 
the non-Delta region of Arkansas, the major U. S. production area. Over 
80 percent of the farms representing a similar proportion of production 
reported variable production expenses of $5.00 per cwt or less and total 
production expenses of $7.50 per cwt or less. Around half of the rice 
production in the region was estimated to have been produced at variable 
cash expense levels of between $4.00 and $6.00 per cwt and at total 
expense levels of between $5.00 and $8.00 per cwt. Forty-eight percent 
of rice farms, accounting for 53.8 percent of production, had estimated 
total economic costs of $8.50 per cwt or less and about 77 percent of the 


assets. Net land rent represents a composite cash/share rental value and 
is estimated by taking the per-acre cash rental rate and the per-acre 
share rental rate (less real estate taxes) from survey data and weighting 
each by its respective share of total acreage rented. The value of 
unpaid labor is allocated to the rice enterprise based upon rice sales as 
a percentage of total farm sales. 
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farms accounted for 80 percent of production and had estimated total 
economic costs of $10.50 per cwt or less. 


The Gulf Coast region exhibited somewhat higher levels of production 
costs per cwt than other rice producing areas. Approximately two-thirds 
of the farms reported variable production expenses of $6.00 per cwt or 
less (table 4). These farms accounted for 64.2 percent of the total rice 
production in the region. About one-third of the farms, representing a 
Similar proportion of total regional rice production, had estimated total 
production expenses of $7.00 to $10.50 per cwt. Less than half (45.8 
percent) of the rice farms in the Gulf Coast region had total economic 
costs associated with rice production of $10.50 or less, accounting for 
46.4 percent of regional production. 


The distribution of rice farms and total rice production by production 
cost level for California is shown in table 5. Higher yields per planted 
acre for farms in this region are reflected in the relatively larger 
percentages of farms and production reported at lower cost levels, 
compared with other rice-producing regions. Approximately 74 percent of 
farms producing 83 percent of production had estimated variable 
production expenses of $5.00 per cwt or less. The distribution of farms 
and production at various levels of total production expenses ranged from 


Figure 1——Distribution of U.S. rice farms and 
production by alternative measures of rice 
production costs, 1984 
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32.3 percent of farms, accounting for an equal percent of production, at 

a cost of $5.00 per cwt or less to 92.6 percent of farms and 98.7 percent 
of production at a cost of $10.00 per cwt or less. Just over half (50.4 

percent) of the farms in the region had total economic costs of $8.50 per 
cwt or less. Ninety percent of the 1984 production was estimated to have 
been produced at a total economic cost of $11.00 per cwt or less. 


Characteristics of Rice Farms by Costs per Hundredwe ight 


This section presents differences in the structural and financial 
characteristics of rice farms within a given region. Average rice costs 
of production for 1984 are shown in table 6 for each of the four 
production regions and the United States. Major components of production 
costs include variable cash expenses, fixed cash expenses, total 
production expenses (including variable and fixed cash expenses as well 
as capital replacement costs), and total economic costs. Rice farms 
within each region were categorized into two groups. Farms with total 
economic production costs above the regional average were categorized as 
"high-cost"! rice farms. Farms with total economic production costs below 
the regional average were categorized as "low-cost'"' rice farms. A 
similar procedure was used to classify all farms in the United States 
using the national average total economic cost for rice. 


Across the United States, low-cost rice farms were slightly larger in 
total farm size, compared with high-cost rice farms. High-cost rice 
farms averaged 1,107 acres in size, with 281 acres owned and 863 rented 
(table 7). Low-cost farms averaged 1,390 acres in size, with 495 acres 
owned and 951 rented. Both groups of farms favored share rental 
arrangements over cash arrangements. Soybeans and wheat were the primary 
crops grown in conjunction with rice. 


Low-cost rice farms in the Mississippi River Delta area were about twice 
as large as high-cost farms with an average farm size of 3,164 acres 
(table 8). Approximately 46 percent of the land operated was owned and a 
majority of the remainder was rented on a share basis. High-cost farms 
owned about 18 percent of the land operated, with the remainder divided 
equally between cash and share rent. Cotton, soybeans, sorghum, and 
wheat were the other major crops produced, with low-cost farms devoting a 
larger percentage of land to the production of soybeans and wheat. 


Farms in the non-Delta region of Arkansas with total economic production 
costs below the regional average operated almost 300 acres more than 
farms with economic costs above the regional average (table 9). 

High-cost farms averaged 850 acres in size, with 247 acres owned. 
Low-cost farms averaged 1,108 acres in size, with 240 acres owned. Both 
groups of rice farms used share rental arrangements on about 
three-fourths of their total rented land. Rice, soybeans, and wheat were 
the major crops produced in each farm group. 


Rice farms in the Gulf Coast region with economic production expenses 
above the regional average tended to be slightly larger in size than 
farms with production expenses below the regional average. High-cost 
farms averaged 1,314 acres, with 332 acres cash rented and 786 acres 
share rented (table 10). Low-cost farms averaged 1,077 acres, with 308 
acres cash rented and 542 acres share rented. Both groups of farms 
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produced predominantly rice and soybeans along with sizable acreages 
devoted to pasture. 


High-cost and low-cost rice farms in California operated similar-sized 
acreages, although a considerable portion of the acreage on high-cost 
farms was rented to others (table 11). High-cost farms operated an 
average of 1,167 acres with 1,169 acres owned, 436 acres cash or share 
rented, and 439 acres rented to others. Low-cost farms operated an 
average of 1,102 acres with 580 acres owned, 597 rented, and 75 rented to 
others. Farms in both cost groups devoted most of their planted crop 


acreage to rice. Average planted acreages of other crops were well below 
average rice acreage. 


For the United States and three of the four production regions, low-cost 
farms devoted a smaller percentage of total operated acreage to rice 
production (tables 12-16). In California, the percentage of farm acreage 
planted in rice was slightly higher on low-cost farms (table 16). The 
smallest degree of specialization was observed in the Mississippi River 
Delta where rice farms planted about 15-16 percent of their land in rice 
(table 13). Farms in California had the highest degree of 
specialization, planting roughly 34-38 percent of their land in rice 
(table 16). In each region, low-cost farms reported higher average rice 
yields per planted acre than high-cost farms. Yield differences between 
high-cost and low-cost rice farms ranged from 4.58 cwt in California 
(table 16) to 9.96 cwt in the Gulf Coast (table 15). For the United 
States, rice yields on low-cost farms averaged 9.14 cwt per planted acre 
higher than yields on high-cost farms (table 12). 


Average rice seeding rates and fertilization rates for each farm group 
are shown in tables 17 and 18. The largest difference in seeding rates 
were observed on farms in the Mississippi River Delta. High-cost farms 
in this region seeded rice fields at an average rate of about 23 pounds 
per acre more than low-cost farms. Little difference was observed in 
seeding rates between the two farm groups in the other three production 
regions. Average fertilization rates on rice fields were higher for 
high-cost farms in every region. Nitrogen application rates averaged 37 
pounds per acre higher on high-cost farms across all U.S. rice farms. 


Values of total farm assets, debt, and net worth as of January 1, 1985, 
are shown for the United States and each production region in tables 
19-23. In the Mississippi River Delta and California regions, debt/asset 
ratios on low-cost rice farms were much lower than on high-cost rice 
farms (table 20). Little difference in average debt/asset ratios was 
observed between the two farm groups in the other two regions. For all 
U.S. rice farms, debt/asset ratios averged 0.31 in both groups (table 
19). Low-cost rice farms in the Mississippi River Delta and Arkansas 
(non-Delta) regions reported significantly lower machinery investment per 
acre than high-cost rice farms. This was primarily due to the fact that 
low-cost farms operated much larger farms than high-cost farms and could 
spread 4 given total investment of machinery over much larger acreages. 
This relationship was not observed in the Gulf Coast or California 
regions where high-cost and low-cost farms operated similar-sized farms. 


Average values of farm income and expenses on rice farms for 1984 is 


shown in tables 24-28. These figures reflect estimates of income and 
expenses associated with all crop and livestock enterprises produced on 
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the farm. For all U.S. rice farms, high-cost farms reported average 
gross farm income of $209,581 per farm, average operating expenses of 
$194,941, and average net cash farm income of $14,640 (table 24). 
Low-cost rice farms reported average gross farm income of $288,316 per 
farm, average operating expenses of $205,600, and average net cash farm 
income of $82,716. Total gross farm income and net cash farm income 
averaged higher on low-cost farms, compared with high-cost farms, in 
every region. On a per acre of land operated basis, low-cost rice farms 
reported higher average gross farm income and lower average operating 
expenses (less interest) in three regions and lower average interest 
expenses in two regions. 


Summa 


This paper presented data on the distribution of rice production costs 
across farms and total production as well as differences in farm 
characteristics between high-cost and low-cost rice farms for major rice 
producing regions of the United States. Production cost estimates were 
developed with the use of an individual farm-level budget generator 
model, using 1984 FCRS data. In general, the distribution of variable 
and total production costs across farms was very similar to the 
distribution of production costs across total production. Cumulative 
percentages of farms producing at specific levels of total economic costs 
tended to account for somewhat larger percentages of rice production. 


Across all U.S. rice farms, low-cost farms were slightly larger in terms 
of acres operated than high-cost farms, although some differences were 
observed within each region. Rice farms in the Mississippi River Delta, 
Arkansas (non-Delta), and the Gulf Coast had substantial planted acreages 
of soybeans and other crops, while farms in California tended to 
specialize primarily in rice production. From a whole-farm financial 
perspective, low-cost rice farms reported similar or lower average 
debt/asset ratios and significantly higher average values of net cash 
farm income, compared with high-cost farms. 
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Table 1--United States: Cumulative distribution of rice farms and 
production by alternative measures of rice production costs, 1984 





Variable Total Economic 
Dollars per cwt expenses 1/ expenses 2/ costs 3/ 
Farms Produc- Farms Produc- Farms Produc- 
tion tion tion 
Percent 
$3.00 LS5ez 7.9 Ue 0.6 OFS 0.6 
$3.50 25.9 25.9 4 .6 5 .6 
$4.00 46.7 43.0 10.6 5e5 , -o 
$4.50 BON) S927 12.9 TOS 2 a 56 
$5.00 66.2 67.6 22.0 Z4.5 Et 9 
$5.50 75.9 76.2 28.7 29.8 SZ 274 
$6.00 79.9 81.0 45.0 47.8 V5 2.8 
$6.50 84.4 85.4 53.8 55.9 528 Lee 
$7.00 92.3 92.1 61.0 G52 8.4 1739 
$7.50 95.3 94.8 70.8 69.9 26.9 SZ 
$8.00 96.5 96.2 7555 TS. L 5Da 38.8 
$8.50 97.2 97.1 POT 82.5 39.0 Aaa 
$9.00 97.8 98.8 87.6 89.2 ASey Boe? 
$9.50 97.9 98.8 90.5 91.3 49.7 Ses 
$10.00 98.1 98.9 92.8 93.1 S682 (ep besa 
$10.50 98.6 99.1 94.6 95.9 68.8 Tee 
$11.00 98.7 99.2 95.7 96.7 75.8 Tene 
$11.50 98.9 99.4 96.3 97.7 80.0 81.3 
$12.00 98.9 99.4 96.9 98.3 8335 85.1 


1/ Variable expenses include costs of seed, fertilizer, chemicals, custom 
work, fuel and lubricants, repairs, drying, technical services, irrigation, 
and hired labor. 

2/ Total expenses include variable expenses plus general farm overhead, 
taxes, insurance, operating interest, and capital replacement. 

3/ Economic costs include total expenses, excluding interest, and allocated 
returns to owned inputs. 


Source: 1984 Farm Costs and Returns Survey. 
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Table 2--Mississippi River Delta: Cumulative distribution of rice farms and 
production by alternative measures of rice production costs, 1984 


Variable Total Economic 
Dollars per cwt expenses 1/ expenses 2/ costs 3/ 
Farms Produc- Farms Produc- Farms Produc- 
tion tion tion 
Percent 

$3.00 9.1 S207, -- -- -- = 
$3.50 T72A 32.8 -- -- -- oe 
$4.00 25 40.6 Sal 1.0 -- -- 
$4.50 eG 44.5 SPY, ed -- -- 
$5.00 40.9 56.1 15.5 lea 2.9 0.9 
$5.50 50.0 64.6 LSet BOs 2.9 9 
$6.00 55.0 74.5 22.0 42.0 Scuk 1.0 
$6.50 62.8 hey 28.8 46.9 Sea 4.5 
$7.00 89.9 92.3 34.8 55<3 toe 32.8 
$7.50 94.7 96.6 44.0 63.2 1348 cae 5 
$8.00 95.6 ied 48.1 67.8 19.9 39.5 
$8.50 96.3 97.8 52.6 70.4 2952 Aje2 
$9.00 97.4 98.8 84.2 88.8 32a4 5236 
9.50 97.8 99.0 88.7 92.4 39.8 56.0 
$10.00 98.0 99.1 92.8 94.2 AZ 58.8 
$10.50 98.2 99.2 93.6 95.0 69.7 1m 
$11.00 98.2 99.2 94.4 95.9 74.9 79.5 
$11.50 98.2 99.2 95.1 OG ye2 81.6 85.0 
$12.00 98.2 99.2 05.7 97.6 S50 87.4 


-- = No observations at this cost level. 

1/ Variable expenses include costs of seed, fertilizer, chemicals, custom 
work, fuel and lubricants, repairs, drying, technical services, irrigation, 
and hired labor. 

2/ Total expenses include variable expenses plus general farm overhead, 
taxes, insurance, operating interest, and capital replacement. 

3/ Economic costs include total expenses, excluding interest, and allocated 
returns to owned inputs. 


Source: 1984 Farm Costs and Returns Survey. 
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Table 3--Arkansas (non-Delta): Cumulative distribution of rice farms and 
production by alternative measures of rice production costs, 1984 





Variable Total Economic 
Dollars per cwt expenses 1/ expenses 2/ costs 3/ 
Farms Produc- Farms Produc- Farms Produc- 
tion tion tion 
Percent 
$3.00 Loz eo 0.4 3 0.4 Te 
$3.50 34.6 lee aA Vo 4 125 
$4.00 64.7 60.9 tec 0 ea Ta 
$4.50 78.3 ve 18.9 17.0 4 vo 
$5.00 Sino 82.0 28.8 30.0 cA 1S 
$5.50 91.9 90.6 Sa Son 3) ao 
$6.00 94.4 Gone Bed 59.9 iS few 
$6.50 97.1 96.3 Owes 68.6 2°6 7.9 
$7.00 98.3 97.7 7550 75.8 Bey, L2es 
$7.50 99.3 98.1 87.4 84.8 5 Se 40.5 
$8.00 99.6 98.6 91.4 89.6 va 47.9 
$8.50 100.0 100.0 94.4 93.5 48.2 53.8 
$9.00 94.9 95.4 55.9 60.8 
$9.50 96.0 95.6 eS 62.8 
$10.00 97.5 O7 55 65.5 67.6 
$10.50 98.6 98.2 70s 80.0 
$11.00 99.6 98.6 84.5 84.9 
$11.50 100.0 100.0 88.0 88.9 
$12.00 90.2 91.5 


1/ Variable expenses include costs of seed, fertilizer, chemicals, custom 
work, fuel and lubricants, repairs, drying, technical services, irrigation, 
and hired labor. 

2/ Total expenses include variable expenses plus general farm overhead, 
taxes, insurance, operating interest, and capital replacement. 

3/ Economic costs include total expenses, excluding interest, and allocated 
returns to owned inputs. 


Source: 1984 Farm Costs and Returns Survey. 
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Table 4--Gulf Coast: Cumulative distribution of rice farms and 
production by alternative measures of rice production costs, 1984 


Variable Total Economic 
Dollars per cwt expenses 1/ expenses 2/ costs 3/ 

Farms Produc- Farms Produc- Farms Produc- 

tion tion tion 

Percent 

$3.00 Br 5.0 O55 0.6 O23 0.6 
$3.50 LvSt iS 7 a6 #5 26 
$4.00 2228 ESe3 S20 129 320 6 
$4.50 38.1 33.8 Om 3.8 625 .6 
$5.00 49.5 44.3 8.7 4.9 Sug LO 
$5.50 61.4 58.9 1855 13.0 18.5 Tak 
$6.00 67.3 64.2 29.8 LTA 29.8 7.9 
$6.50 MeO 70.7 38.3 Gost 38.3 9.3 
$7.00 81.4 S15 45.7 45.0 ASA 10.9 
$7.50 88.1 86.4 52.4 49.0 52.4 14.0 
$8.00 90.9 89.7 59.6 Se 59.6 19.3 
$8.50 93.0 90.7 67.9 68.5 67.9 2235 
$9.00 94.6 96.6 74.0 75.9 74.0 30.5 
9.50 94.6 96.6 78.5 TIC2 78.5 34.4 
$10.00 94.6 96.6 81.1 81.5 SLs 41.0 
$10.50 96.4 975.2 86.6 91.1 86.6 46.4 
$11.00 97.0 97.9 88.8 92.8 88.8 54.6 
$1150 98.0 98.4 89.0 93.5 89.0 59.0 
$12.00 98.0 98.4 91.2 9555 9b. 2 66.1 


1/ Variable expenses include costs of seed, fertilizer, chemicals, custom 
work, fuel and lubricants, repairs, drying, technical services, irrigation, 
and hired labor. 

2/ Total expenses include variable expenses plus general farm overhead, 
taxes, insurance, operating interest, and capital replacement. 

3/ Economic costs include total expenses, excluding interest, and allocated 
returns to owned inputs. 


Source: 1984 Farm Costs and Returns Survey. 
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Table 5--California: Cumulative distribution of rice farms and 
production by alternative measures of rice production costs, 1984 





Variable Total Economic 

Dollars per cwt expenses 1/ expenses 2/ costs 3/ 

Farms Produc- Farms Produc- Farms Produc- 

tion tion tion 
Percent 

$3.00 TES 9.9 -- -- -- -- 
$3.50 28.8 3120 -- -- -- -- 
$4.00 46.7 AS. 2 3.8 Deo -- ms 
$4.50 66.5 75.8 14.1 leaerz -- -> 
$5.00 TOrD 82.8 32.3 3225 -- ts 
$5.50 75.8 83.4 44.1 AZeS -- -- 
$6.00 77.4 86.1 S627 Se -- “= 
$6.50 83.8 89.6 68.8 68.3 5.1 8.8 
$7.00 88.6 94.9 7520 150 Ores Lidtad 
$7.50 91.2 97.3 WBE? 7583 28.5 S20 
$8.00 93.4 99.2 79.8 78.3 44.0 46.1 
$8.50 93.4 99.2 B3a7 92.6 50.4 STA 
$9.00 93.4 99.2 85.3 95.0 58.8 7166 
$9.50 93.4 99.2 90.8 97.9 O51 78.6 
$10.00 95.2 99.5 92.6 98.7 68.2 80.7 
$10.50 96.7 99.7 92.6 98.7 1555 S5e7 
$11.00 96.7 99.7 92.6 98.7 Te 89.8 
$11.50 96.7 99.7 94.9 99.3 81.6 9271 
$12.00 96.7 99.7 94.9 99.3 85.5 95.6 


-- = No observations at this cost level. 

1/ Variable expenses include costs of seed, fertilizer, chemicals, custom 
work, fuel and lubricants, repairs, drying, technical services, irrigation, 
and hired labor. 

2/ Total expenses include variable expenses plus general farm overhead, 
taxes, insurance, operating interest, and capital replacement. 

3/ Economic costs include total expenses, excluding interest, and allocated 
returns to owned inputs. 


Source: 1984 Farm Costs and Returns Survey. 
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Table 6--Average rice production costs per hundredweight by region, 1984 


Cash expenses Total Total 
Region production economic 
Variable Fixed expenses 1/ costs 


Dollars per cwt 


Mississippi River Delta 4.90 1.68 Ison 9.19 
Arkansas (non-Delta) 4.01 1.69 Gna 8.90 
Gulf Coast 5.60 eae? 8.19 10.89 
California 4e52 eS] 6.67 8.59 

United States 4.64 74 Feit 9.39 


1/ Includes capital replacement costs. 


Source: 1984 Farm Costs and Returns Survey. 
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Table 7--United States: Average land use and tenure on high-cost 
and low-cost rice farms, 1984 1/ 





High-cost Low-cost 
Land rice farms 2/ rice farms 3/ 
Acres 
Owned 281 495 
Rented: 
Cash 286 191 
Share 565 667 
Free 12 93 
Rented out 36 55 
Total operated 1107 1,390 
Planted acreage: 
Rice 261 300 
Barley 4/ 2 
Corn i! 6 
Cotton Dm 46 
Oats 1 2 
Peanuts 0 I 
Sorghum 50 46 
Soybeans 454 692 
Sugarbeets I 2 
Sunf lowers i 4/ 
Vegetables 4 3 
Wheat LS ZEo 
Pasture 79 61 


1/ Numbers may not add due to rounding. 

2/ Farms with total economic production costs above the national average of 
$9.39 per cwt. 

3/ Farms with total economic production costs below the national average of 
$9.39 per cwt. 

4/ Average is less than 1, but greater than zero. 


Source: 1984 Farm Costs and Returns Survey. 


121 


Table 8--Mississippi River Delta: Average land use and tenure on high-cost 
and low-cost rice farms, 1984 1/ 


High-cost Low-cost 
Land rice farms 2/ rice farms 3/ 
Acres 
Owned 249 1,463 
Rented: 
Cash 565 666 
Share 619 1,107 
Free 4/ 0 
Rented out 28 he 
Total operated 1,405 3,164 
Planted acreage: 
Rice 230 483 
Corn 4/ 4/ 
Cotton 110 278 
Oats 4/ 1 
Sorghum 78 104 
Soybeans 757 1,962 
Sunf lowers 4/ 0 
Wheat 120 768 
Pasture 4 iS 


1/ Numbers may not add due to rounding. 

2/ Farms with total economic production costs above the regional average of 
$9.19 per cwt. 

3/ Farms with total economic production costs below the regional average of 
$9.19 per cwt. 

4/ Average is less than 1, but greater than zero. 


Source: 1984 Farm Costs and Returns Survey. 
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Table 9--Arkansas (non-Delta): Average land use and tenure on high-cost 
and low-cost rice farms, 1984 1/ 








High-cost Low-cost 
Land rice farms 2/ rice farms 3/ 
Acres 
Owned 247 240 
Rented: 
Cash 120 Sf. 
Share 469 670 
ish a ets) 20 166 
Rented out 6 6 
Total operated 850 1,108 
Planted acreage: 
Rice 205 Le) 
Corn 4/ 2 
Cotton 3 6 
Oats 0 I 
Sorghum 45 39 
Soybeans 415 646 
Wheat 171 183 
Pasture 11 12 


1/ Numbers may not add due to rounding. 

2/ Farms with total economic production costs above the regional average of 
$8.90 per cwt. . 

3/ Farms with total economic production costs below the regional average of 
$8.90 per cwt. 

4/ Average is less than 1, but greater than zero. 


Source: 1984 Farm Costs and Returns Survey. 
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Table 10--Gulf Coast: Average land use and tenure on high-cost 
and low-cost rice farms, 1984 1/ 


High-cost Low-cost 
Land rice farms 2/ rice farms 3/ 
Acres 
Owned 288 230 
Rented: 
Cash 332 308 
Share 786 542 
Free 14 7 
Rented out 107 10 
Total operated 1,314 1,077 
Planted acreage: 
Rice 387 316 
Corn 10 15 
Cotton 18 0 
Oats 0 4 
Peanuts *” 0 3 
Sorghum 2D 47 
Soybeans 350 309 
Wheat 16 28 
Pasture 183 196 


1/ Numbers may not add due to rounding. 

2/ Farms with total economic production costs above the regional average of 
$10.89 per cwt. 

3/ Farms with total economic production costs below the regional average of 
$10.89 per cwt. 

4/ Average is less than 1, but greater than zero. 


Source: 1984 Farm Costs and Returns Survey. 
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Table 11--California: Average land use and tenure on high-cost 
and low-cost rice farms, 1984 1/ 





High-cost Low-cost 
Land rice farms 2/ rice farms 3/ 
Acres 
Owned 1,169 580 
Rented: 
Cash 70 247 
Share 366 349 
Free 0 1 
Rented out 439 ho 
Total operated Lh67 1,102 
Planted acreage: 
Rice 401 415 
Barley i i 
Corn 57 L7 
Cotton 0 Si 
Oats 9 4/ 
Sorghum 18 is 
Sugarbeets M6 Zz 
Sunf lowers il 1 
Vegetables a 25 
Wheat 79 75 
Pasture 339 173 


1/ Numbers may not add due to rounding. 

2/ Farms with total economic production costs above the regional average of 
$8.59 per cwt. . 

3/ Farms with total economic production costs below the regional average of 
$8.59 per cwt. 

4/ Average is less than 1, but greater than zero. 


Source: 1984 Farm Costs and Returns Survey. 
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Table 12--United States: Average rice yields and degree of specialization 
on high-cost and low-cost rice farms, 1984 


High-cost Low-cost 
Item Unit rice farms 1/ rice farms 2/ 

Acreage: 

Rice Acres 261 300 

Total farm Acres 1,107 1,390 
Rice acreage as a share 

of farm acreage Percent 23:0 Zi. 6 
Rice yield per planted 

acre Cwt 46.11 So ac0 


1/ Farms with total economic production costs above the national average of 
$9.39 per cwt. 

2/ Farms with total economic production costs below the national average of 
$9.39 per cwt. 


Source: 1984 Farm Costs and Returns Survey. 


Table 13--Mississippi River Delta: Average rice yields and degree of 
specialization on high-cost and low-cost rice farms, 1984 


High-cost Low-cost 
Item Unit rice farms 1/ rice. farms. 27 

Acreage: 

Rice Acres 230 483 

Total farm Acres 1,405 3,164 
Rice acreage as a share 

of farm acreage Percent 16.4 15.2 
Rice yield per planted 

acre Cwt 42.51 AT ed. 


1/ Farms with total economic production costs above the regional average of 
$9.19 per cwt. 

2/ Farms with total economic production costs below the regional average of 
$9.19 per cwt. 


Source: 1984 Farm Costs and Returns Survey. 
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Table 14--Arkansas (non-Delta): Average rice yields and degree of 
specialization on high-cost and low-cost rice farms, 1984 





High-cost Low-cost 
Item Unit rice: farms’ U/ rice farms 2/ 

Acreage: 

Rice Acres 205 DN) 

Total farm Acres 850 1,108 
Rice acreage as a share 

of farm acreage Percent 24.1 19.9 
Rice yield per planted 

acre Cwt 46.81 51.44 





1/ Farms with total economic production costs above the regional average of 


$8.90 per cwt. 


2/ Farms with total economic production costs below the regional average of 


$8.90 per cwt. 


Source: 1984 Farm Costs and Returns Survey. 


Table 15--Gulf Coast: Average rice yields and degree of specialization 


on high-cost and low-cost rice farms, 1984 


Item Unit 
Acreage: 
Rice Acres 
Total farm Acres 


Rice acreage as a share 


of farm acreage Percent 
Rice yield per planted 
acre Cwt 


1/ Farms with total economic production 
$10.89 per cwt. 


High-cost 


rice farms 1/ 


387 
1,314 


ore 


43.35 


Low-cost 
Tice sharmse 2 / 


316 
1,077 


Zoo 


Sool 


costs above the regional average of 


2/ Farms with total economic production costs below the regional average of 


$10.89 per cwt. 


Source: 1984 Farm Costs and Returns Survey. 
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Table 16--California: Average rice yields and degree of specialization 
on high-cost and low-cost rice farms, 1984 


High-cost Low-cost 
Item Unit rice farms 1/ rice farms 2/ 

Acreage: 

Rice Acres 401 415 

Total farm Acres 1,167 Pgko2 
Rice acreage as a share 

of farm acreage Percent 34.4 37 a 
Rice yield per planted 

acre Cwt O75 TLS 


1/ Farms with total economic production costs above the regional average of 
$8.59 per cwt. 

2/ Farms with total economic production costs below the regional average of 
$8.59 per cwt. 


Source: 1984 Farm Costs and Returns Survey. 


Table 17--Average seeding rates on high-cost and low-cost rice farms, 1984 


High-cost Low-cost 
Region rice farms 1/ rice farms 2/ 


Pounds per_acre 


Mississippis River Delta 164 141 
Arkansas (non-Delta) 132 1S1 
Gulf Coast 169 161 
California 159 168 

United States 1S 146 


1/ Farms with total economic production costs per cwt above the 
regional/national average. 

2/ Farms with total economic production costs per cwt below the 
regional/national average. 


Source: 1984 Farm Costs and Returns Survey. 
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Table 18--Average fertilization rates on high-cost 
and low-cost rice farms by region, 1984 


High-cost Low-cost 
Region rice farms 1/ rice farms 2/ 





Pounds per acre 


Mississippi River Delta: 


Nitrogen D #15 

Phosphate 2 1 

Potash 4 2 
Arkansas (non-Delta): 

Nitrogen W222 97 

Phosphate 7 4 

Potash 11 13 
Gulf Coast: 

Nitrogen 118 105 

Phosphate 49 43 

Potash 34 2 
California: 

Nitrogen 99 84 

Phosphate 48 36 

Potash 2 Z 
United States: 

Nitrogen 138 101 

Phosphate 25 15 

Potash 17 12 


D = Insufficient data for disclosure. 

1/ Farms with total economic production costs per cwt above the 
regional/national average. 

2/ Farms with total economic production costs per cwt below the 
regional/national average. 


Source: 1984 Farm Costs and Returns Survey. 
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Table 19--United States: Average value of farm assets, debt, and net 
worth on high-cost and low-cost rice farms, January 1, 1985 1/ 


High-cost Low-cost 
Item rice farms 2/ rice farms 3/ 
Dollars 

Assets: 
Land and buildings SO7eL 7a, 555,145 
Trucks and automobiles 20,497 22,685 
Tractors 61,327 54,209 
Other equipment 74,054 79,536 
Livestock and poultry 3,636 5,786 
Purchased inputs on hand 907 4,939 
Crops stored on/off farm 52.578 82,309 
Total 580,276 802,610 
Total farm debt 193,077 231,988 
Total net worth 387,199 570,022 
Debt/asset ratio ro9 .29 

Dollars per acre 

Machinery investment 141 113 
Assets 524 577 
Debt 174 167 
Net worth 350 410 


1/ Numbers may not add due to rounding. 


2/ Farms with total economic production costs above the national average of 


$9.39 per cwt. 


3/ Farms with total economic production costs below the national average of 


$9.39 per cwt. 


Source: 
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1984 Farm Costs and Returns Survey. 


Table 20--Mississippi River Delta: Average value of farm assets, debt, and 
net worth on high-cost and low-cost rice farms, January 1, 1985 1/ 





High-cost Low-cost 
Item rice farms 2/ rice farms 3/ 
Dollars 

Assets: : 
Land and buildings 268,503 1,106,075 
Trucks and automobiles 29,398 44,066 
Tractors 75,966 99,338 
Other equipment 94,441 157,544 
Livestock and poultry 3,084 6,136 
Purchased inputs on hand Ll 498 
Crops stored on/off farm 61,825 132,566 
Total 554,528 1,546,225 
Total farm debt 247,256 471,966 
Total net worth 287,072 1,074,256 
Debt/asset ratio ~46 wk 

Dollars per acre 

Machinery investment 142 95 
Assets 380 489 
Debt 176 149 
Net worth 204 340 


1/ Numbers may not add due to rounding. 

2/ Farms with total economic production costs above the regional average of 
$9.19 per cwt. 

3/ Farms with total economic production costs below the regional average of 
$9.19 per cwt. 


Source: 1984 Farm Costs and Returns Survey. 
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Table 21--Arkansas (non-Delta): Average value of farm assets, debt, and 
net worth on high-cost and low-cost rice farms, January 1, 1985 1/ 


| High-cost Low-cost 


Item rice farms 2/ rice farms 3/ 





Dollars 

Assets: 
Land and buildings 383,641 251,496 
Trucks and automobiles 1557292 18,149 
Tractors 51,494 325500 
Other equipment 59,024 Sloot 
Livestock and poultry 1,629 3,990 
Purchased inputs on hand 426 6,862 
Crops stored on/off farm A2* 055 85.055 
Total 554,159 448,641 
Total farm debt 136,784 129,081 
Total net worth 4176575 319,559 
Debt/asset ratio 25 .29 

Dollars per acre 

Machinery investment 148 93 
Assets 652 405 
Debt 161 Vy. 
Net worth 49] 288 


_1/ Numbers may not add due to rounding. 
2/ Farms with total economic production costs above the regional average of 


$8.90 per cwt. 


3/ Farms with total economic production costs below the regional average of 


$8.90 per cwt. 


Source: 


Voc 


1984 Farm Costs and Returns Survey. 


Table 22--Gulf Coast: 


Average value of farm assets, debt, and net 


worth on high-cost and low-cost rice farms, January 1, 1985 1/ 


Item 





Assets: 

Land and buildings 

Trucks and automobiles 

Tractors 

Other equipment 

Livestock and poultry 

Purchased inputs on hand 

Crops stored on/off farm 
Total 


Total farm debt 
Total net worth 


Debt/asset ratio 


Machinery investment 
Assets 


Debt 
Net worth 


1/ Numbers may not add due to rounding. 


2/ Farms with total economic production costs above the regional average of 


$10.89 per cwt. 


3/ Farms with total economic production costs below the regional average of 


$10.89 per cwt. 


Source: 
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High-cost 
rice farms 2/ 


357,019 
20,514 
65,189 
71,064 
5,663 
511 
NCR 

591,686 


190,575 
401,111 


ToL 


119 


450 
145 
305 


1984 Farm Costs and Returns Survey. 


Dollars 


Low-cost 
rice farms 3/ 


360, 824 
18,741 
56,766 
63,682 
11,080 

1,155 
48,056 
560,304 


203,643 
356,661 
36 


Dollars per acre 


29 


520 
189 
Jol 


Table 23--California: Average value of farm assets, debt, and net 
worth on high-cost and low-cost rice farms, January 1, 1985 1/ 


High-cost Low-cost 
Item rice farms 2/ rice farms 3/ 
Dollars 

Assets: 
Land and buildings 1,274,745 1, 2059155 
Trucks and automobiles 22,290 25 , OU 
Tractors 75,088 93,337 
Other equipment 1225637 137,748 
Livestock and poultry 514 12,097 
Purchased inputs on hand 7,504 55072 
Crops stored on/off farm 51,416 62,848 
Total 1,554,194 1,599,846 
Total farm debt 574,440 3157070 
Total net worth 979,754 1,284,277 
Debt/asset ratio Ou, 20 

Dollars per acre 

Machinery investment 189 0 
Assets 19552 1,452 
Debt 492 ' 286 
Net worth 840 1,166 


1/ Numbers may not add due to rounding. 

2/ Farms with total economic production costs above the regional average of 
$8.59 per cwt. 

3/ Farms with total economic production costs below the regional average of 
$8.59 per cwt. 


Source: 1984 Farm Costs and Returns Survey. 
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Table 24--United States: Average farm income and expenses on 
high-cost and low-cost rice farms, 1984 1/ 





High-cost Low-cost 
Item rice farms 2/ rice farms 3/ 
Dollars 
Farm income: 
Crop and livestock sales 4/ 185.521 254132 
Government payments a 18,741 21,846 
Other S19 12,339 
Total 209,581 288,316 
Operating expenses: 
Fertilizer and lime Powe 29,615 
Chemicals 22,809 16,394 
Paid labor 17,861 20,746 
Custom work 3,816 4,440 
Interest on-- 
Real estate debt 8,085 16,391 
Nonreal estate debt 15,543 18,707 
Other 101,606 99,307 
Total 194,941 205,600 
Net cash farm income 14,640 82,716 
Off-farm income 4,367 6,346 
Total family income 19,007 89,062 


Dollars per acre 


Gross farm income 189 207 
Operating expenses 5/ 155 123 
Interest Zk 25 

Net cash farm income 31, 59 


1/ Numbers may not add due to rounding. 

2/ Farms with total economic production costs above the national average of 
$9.39 per cwt. 

3/ Farms with total economic production costs below the national average of 
$9.39 per cwt. 

4/ Value of CCC loans included in crop sales. 

5/ Excluding interest. 


Source: 1984 Farm Costs and Returns Survey. 
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Table 25--Mississippi River Delta: Average farm income and expenses on 
high-cost and low-cost rice farms, 1984 1/ 





High-cost Low-cost 
Item rice farms 2/ rice farms 3/ 
Dollars 
Farm income: 
Crop and livestock sales 4/ 236,614 427,140 
Government payments 255520 Ly x2 
Other 3,369 TSy 225 
Total 263,309 AST 55a 
Operating expenses: 
Fertilizer and lime Zoyoe4d 58,276 
Chemicals 33,066 32,868 
Paid labor 22,455 48,908 
Custom work 5,031 75714 
Interest on-~ 
Real estate debt 8,174 41,589 
Nonreal estate debt 22,356 37,360 
Other LS ieol 172,745 
Total 248,158 399,460 
Net cash farm income Poe 58,077 
Off-farm income sya. 53072 
Total family income 18,262 63,149 
Dollars per acre 
Gross farm income 187 144 
Operating expenses 5/ PSs 101 
Interest e 21 25 
Net cash farm income PS 18 


1/ Numbers may not add due to rounding. 


2/ Farms with total economic production costs above the regional average of 


$9.19 per cwt. 


3/ Farms with total economic production costs below the regional average of 


$9.19 per cwt. 
4/ Value of CCC loans included in crop sales. 
5/  Exciuding. interest. 


Source: 1984 Farm Costs and Returns Survey. 
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Table 26--Arkansas (non-Delta): 


Average farm income and expenses on 


high-cost and low-cost rice farms, 1984 1/ 


Item 





Farm income: 
Crop and livestock sales 4/ 
Government payments es 
Other 
Total 


Operating expenses: 
Fertilizer and lime 
Chemicals 
Paid labor 
Custom work 
Interest on-- 

Real estate debt 

Nonreal estate debt 
Other 

Total 


Net cash farm income 
Off-farm income 
Total family income 


Gross farm income 
Operating expenses 5/ 
Interest 

Net cash farm income 


1/ Numbers may not add due to rounding. 
2/ Farms with total economic production costs above the regional average of 


$8.90 per cwt. 


3/ Farms with total economic production costs below the regional average of 


$8.90 per cwt. 


High-cost 
rice farms 2/ 


143,164 
13,452 
2,529 
159,145 


Leis? 
14,518 
11,835 

1,957 


6,175 
10,672 
69,164 

132,453 


26,692 


4,471 
31,163 


187 
136 


51 


4/ Value of CCC loans included in crop sales. 


5/ Excluding interest. 


Source: 
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1984 Farm Costs and Returns Survey. 


Dollars 


Low-cost 
rice farms 3/ 


190, 404 
21,022 

3,279 
214,705 


23,050 
10,795 
10,449 

490 


8,678 
10,871 
62,799 

127.132 


87,573 
4,129 
91,702 


Dollars per acre 


Table 27--Gulf Coast: Average farm income and expenses on 


high-cost and low-cost rice farms, 1984 1/ 





High-cost Low-cost 
Item rice farms 2/ rice farms 3/ 
Dollars 
Farm income: 
Crop and livestock sales 4/ 169,968 171,630 
Government payments ~ 20,926 18,470 
Other 7,993 25076 
Total 198,887 215 £275 
Operating expenses: 
Fertilizer and lime os 26,704 
Chemicals 24,900 17,799 
Paid labor 17 3705 16,543 
Custom work 5,404 Loli, 
Interest on-- 
Real estate debt 5,687 10,191 
Nonreal estate debt 16,074 155472 
Other 7822 95,492 
Total 219,728 184,518 
Net cash farm income -20, 841 28,760 
Off-farm income 5,393 8,283 
Total family income -15,448 37,043 
Dollars per acre 
Gross farm income Sl 198 
Operating expenses 5/ 1S 147 
Interest 16 24 
Net cash farm income -16 28 


1/ Numbers may not add due to rounding. 


2/ Farms with total economic production costs above the regional average of 


$10.89 per cwt. 


3/ Farms with total economic production costs below the regional average of 


$10.89 per cwt. 
4/ Value of CCC loans included in crop sales. 
5/ Excluding interest. 


Source: 1984 Farm Costs and Returns Survey. 
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Table 28--California: Average farm income and expenses on 


high-cost and low-cost rice farms, 1984 1/ 





High-cost Low-cost 
Item Tice starmsin/ rice farms 3/ 
Dollars 
Farm income: 
Crop and livestock sales 4/ 361,950 474,990 
Government payments 24,885 42,432 
Other 51,744 26,880 
Total 418,078 544,303 
Operating expenses: 
Fertilizer and lime 44,356 34,850 
Chemicals S110 22,062 
Paid labor 50,204 35,693 
Custom work VEC rd. 21,429 
Interest on-- 
Real estate debt 42,749 20,000 
Nonreal estate debt 39,590 255905 
Other L7O;S26 186,392 
Total 390,812 $4557 51 
Net cash farm income 27,200 1982572 
Off-farm income 8,874 LZe 24 
Total family income 26,140 210,786 
Dollars per acre 
Gross farm income 358 494 
Operating expenses 5/ 264 273 
Interest a 71 41 
Net cash farm income ZS 180 


1/ Numbers may not add due to rounding. 


2/ Farms with total economic production costs above the regional average of 


$8.59 per cwt. 


3/ Farms with total economic production costs below the regional average of 


$8.59 per cwt. 
4/ Value of CCC loans included in crop sales. 
5/ Excluding interest. 


Source: 1984 Farm Costs and Returns Survey. 
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